D bidity Heytierepte Digit ed reer wines 
Words 


UBLIC LIBRARY 


wa HA : a a | a 


HAR aE in iit oy i \" i iRise ‘i . Abeba 


H EP ; weer a fale 
i t ‘ we ° \ iv 7 ¥ . 
3 9999 08995 i) ' eit Y ‘ m ieee : ' LM ¥ : ‘] Ge Osbepesar ee y “ 
7 ee oe ’ ¢ ty nl if ‘ ne cab prenr 4; eit sat ag eid ron: 


H jie 
St pre 

anise Hh A 

tg aerate 

AY 2k a bed 


Vrbbndinns 

HO a ecetaven seed ou engny 
yt ‘ dredaweer ; Hl 
yy Se UE EIA Aa eg A MN At ; i we ie i fede eree 
fir nc hy Re De RT Me te er ; vaete i) . veh eters ana ; f eins Saadeh ebte sean 


oy hy 
CP MOT bet sted 


Center 


eee S, 


pecs 


et 


“y 

Tinea 
jietee Vrtaadyb best 
hetoietad 


ireetenee dys 
cilveetamglatensae 
Ceiba stay 


tyne 
ih 


EER eS Aue at 
Oh tMl iene) 


(oat 
gad set aa RP Be 
Para M avin saad ede 


ye teenh 
Sey Pr bane 





tng eiady 


Seni 


Digitized by the Internet Archive 
in 2022 with funding from 
Boston Public Library 


https://archive.org/details/worcestercommute01mass_0 





| i i me 


a ny 
Leia 





~ 
——— 





ie i 
A i 
ayes 






APPENDIX - VOLUME | 
Worcester Commuter Rail ee olan), VAG Kp 


Extension Project DRAFT | ue ne te 
EOEA No. 9154 Environmental Impact Report — 







Submitted to: 
Executive Office of Environmental Affairs 
WEPA Unit 


Submitted by: 


Vassachusetts Bay Transportation Authority. 


November 1994. 


igs 


‘Wy ha igiet 
ha rye 


BR oR Wet 





Worcester Commuter Rail Extension Project Draft EIR 


SECTION 1.0 


TRAFFIC ANALYSES 








PRINTED ON RECYCLED PAPER 





Worcester Commuter Rail Extension Project r DRAFT EIR 


TABLE OF CONTENTS 


APPENDICES 
SECTION 1.0 TRAFFIC ANALYSIS 

1.1. Analysis Methodology ........................ 1-1 
Level of Service - General Description ............ 1-1 
Level of Service for Signalized Intersections ......... 1-1 
Level of Service for Unsignalized Intersections ... 1-3 
Level of Service for Roadway Segments ............ 1-4 

Capacity Adjustment for Railroad Gate 
GEES ) oe SAREE Maas ee 1-4 
BaCkerounds taiiceGrOWtlen ea ete ee. 5 1-5 
Station Ridership - Trip Generation ............... 1-6 
RIGErsiiD i Petallaltluwan ete renee t.0 Acker eer ch. te 1-14 
WENICIC SLID GreNelatlOl rie, ete ee velss s+ cose ele ths 1-16 
ROAG Way SVSTEINIS termes tire Ein cee hfe er etrar.: toh ste ol sPabe (e's 1-19 
Limited Access Highways icc tac. ti ios 4.55 ale laile tate te cles lene 1-20 
Major Divided State Highways ................. 1-20 
Undivided State Highwayssse tr... .. sees. 1-20 
AIterialt ROA WaySmete crete es ec aqek edad sro ck we 1-20 
GollectoriStreets weet ae eels. PU ee IN on: a ch beer Snes 1-20 
SUDCOLUPETOMON CES i erate. Rus hisic teh a ckcuels \s tadowe te: ot 1-21 
LOCAIVSITERIS Her te, ct state Me A asl abs ave et avandia’ 1-21 
MInOristreetsrareeeee tat, Pera. teen nee cf Ciara tale: av tuare: S's 1-21 
1:20 anWorcester stations erate eee ee eas wk ee 1-22 
BIOlectINrOGUCTIONETET. toe re ale tots lelelsrate’ Jk. os 1-22 
StuidyeArea ame te eter eee Nee et oe ees 1-22 
Data Gollectionpomeeeres < nate Re ok ck es wk ees 1-22 
Cate lroOPEEXisting@u@OnaditionS. .. ssten vu eines we a lo oS 1-23 
Y PATER O9G: CONC IOMSeme Fieiies, eee Pete ney tc seheradene 0% 1-27 
Year 1996 "No Build" Traffic Volumes ........... 1-27 
Year 1996 Trip Generation/Parking .............. 1-28 
Year 1996 Trip Distribution and Assignment ....... 1-31 
Year 1996 "Build" Traffic Volumes .............. 1-33 
Year 1996 Peak Hour Level of Service............ 1-33 
Year 1996 "Ten Percent of Traffic" Analysis ........ 1-37 
Year 1996 Worcester Station Only .............. 1-38 
NY Eabec OU PMCONGITIONS mavces tar tir ats Notrautaa mack <)s sa. x ws 1-38 


Table of Contents Page i 


Worcester Commuter Rail Extension Project 


Table of Contents 


1.3 


DRAFT EIR 


Year 2001 "No Build” Traffic Volumes ........... 1-38 
Year 2001 Trip Generation/Parking .............. 1-39 
Year 2001 Trip Distribution and Assignment ....... 1-42 
Year200 1S ButlduelratticnVOlumese a... c. we 1-44 
Year 2001 Peak Hour Level of Service 

IEE one oie ed SS ka eee 1-44 
Year 2001 "Ten Percent of Traffic" Analysis ........ 1-48 
SUMMictv OMENS SIME EEG r,s 2 oe 2 1-49 
Millbury Station Route 122 Access Station......... 1-50 
PrOfeCtaNUrOUUGLION serene Tents. se alee es 1-50 
Sie alter) on koe be oa er 1-50 
DEE Gel xed(erth =. & 5 Goan ok EA eee OB OR 1-51 
Y CARES OPELXISUIN OG ReOUCILIONS! a. .)5.c. 6s ceis cs oo + we 1-56 
Viele AR eect ethics = 5 Sea ee ee 1-63 
Year 1996 "No Build" Traffic Volumes ........... 1-63 
Year 1996 Trip Generation And Parking .......... 1-68 
Year 1996 Trip Distribution and Assignment ....... 1-69 
Ved 199Gb ullcerltatic VOIUMECS= Je... <<... 2 aes 1-72 
Year 1996 Peak Hour Level of Service............ 1-72 
Year 1996 Peak Generator Hour Level Of 

LEY ccd KS ALS A Een Bee ee 1-80 
Year 1996 "Ten Percent of Traffic" Analysis ........ 1-83 
Year 1996 Millbury Station Only ............... 1-84 
Year 1996 Trip Generation/Parking 

LV oUt Ve Stat OLlC OY) meimeernn eer ete et score 1-84 
Year 1996 Trip Distribution and Assignment 

(Mull burvestation On|) eee tae ree veers 1-85 
Year 1996 "Build" Traffic Volumes 

iMillburveptation Only) ages creer conen ar 1-87 
Year 1996 Peak Hour Level of Service 

(Millbury Station Only) meee tier sere crs 1-87 
Year 1996 Peak Generator Hour Level of 

Service (Millbury Station Only) ........... 1-96 
Year 1996 "Ten Percent of Traffic" Analysis 

(Milloury StattonsOniy)ie. eee ae oro 1-99 
Years 200 WEONGItIONSa mst cet ee cee ee 1-100 
Year 2001 "No Build" Traffic Volumes .......... 1-100 
Year 2001 Trip Generation and Parking .......... 1-101 
Year 2001 Trip Distribution and Assignment ...... 1-106 
Year 2001 "Build" Traffic Volumes ............. 1-108 
Year 2001 Peak Hour Level of Service........... 1-114 
Year 2001 Peak Generator Hour Level Of 

DERVI Ctr trie rans earn ie ets oe tat Sete gee te ee 1-117 
Year 2001 "Ten Percent of Traffic" Analysis ....... 1-121 
SUTIMAry, OL (GCINSS ar. er eee 1-122 


Page ii 


Worcester Commuter Rail Extension Project 


Table of Contents 


1.4 


Millbury Station Route 20 Access Station ........ 
PFO] CCUMNILOCURUIOD Metairie ahs x) cere eas ket eles at se sd 
Sttidy. ArGan Aa WANs che oe is be sles s Biers sfels sw 
Data COUeCCtiOtie we merits 2 ot) av. ae ayo nies fist acy tae oe 
Year 992 i\Existing Gonditions 2.4 6...<e. e205 
NY Ga LOIORGONCINOUS Mer re uatiety scatodeces sv, x ters 
Year 1996 "No Build" Traffic Volumes .......... 
Proposeostratticn@ontrol: Changeset... 6.6.6. ess 
Year 1996 Trip Generation And Parking ......... 
Year 1996 Trip Distribution and Assignment ...... 
Year 1996 "Build" Traffic Volumes ............. 
Year 1996 Peak Hour Level of Service........... 
Year 1996 Peak Generator Hour Level Of 


SErviCe Mer wwene te RUa ar. Cee sree a wis 
Year 1996 "Ten Percent of Traffic" Analysis ....... 
Year 1996 Millbury Station Only .............. 
Year 1996 Trip Generation/Parking 

(MillbunyStation-Only)@. Ana eee oo. es 
Year 1996 Trip Distribution and Assignment 

Millburvsstation-Onlyywee, 280. nike ot ee 
Year 1996 "Build" Traffic Volumes 


(MillbiiryestationnOnly) BePneee <i oe as 3c 
Year 1996 Peak Hour Level of Service 


(Millburvestation;Only)ie av te eee <o.3 
Unsignalizediintersectionsuit, Guan Pho. ++ - 5 
RoddwaveceeMenismmeiic .. 6 sicsa she ewe eae 
Year 1996 Peak Generator Hour Level of 


Service (Millbury Station Only) .......... 
Year 1996 "Ten Percent of Traffic" Analysis ....... 
Nearn200 fe Concitionsmmratrctsatraunetins «lp nals sess +s 
Year 2001 "No Build" Traffic Volumes .......... 
Year 2001 Trip Generation and Parking .......... 
Year 2001 Trip Distribution and Assignment ...... 
Year 2001 "Build" Traffic Volumes ............. 
Year 2001 Peak Hour Level of Service........... 
Year 2001 Peak Generator Hour Level Of 


Serv iCoutaneeae for. Siar! Picts te we ce cn es 
Year 2001 "Ten Percent of Traffic" Analysis ....... 
SUIMInALV; OF WINCINGSrr ett te oy cla cia esa sgh sg 


DRAFT EIR 


Page iii 


Worcester Commuter Rail Extension Project 


Table of Contents 


1.5 


Grafton Station Pane es fee ee et en. 
PFO} ECTMITTOGUCTION Meret tt he ONe coh che ok. one) enh eee 
SttidyAAtcay seep ee eS ee el. Se Pe es 
DatasConectiOnveas mie e. ce lc awe ee 
Vedra GO2sexisting Gonditions@y sss. ..5.......- 
Y GAPaLIOCTG ONCILIONSME NITE ca ckche ssc tats lice oieese cs 
Year 1996 "No Build" Traffic Volumes .......... 
Year 1996 Trip Generation/Parking ............. 
Year 1996 Trip Distribution and Assignment ...... 
Year 1996 "Build" Traffic Volumes ............. 


Year 1996 Peak Generator Hour Level of 

SET VIC CME PETIIUIR UT, eh ors sy ie rel ale: a cheleieele’e 
Year 1996 "Ten Percent of Traffic" Analysis ....... 
Year 99 Graltonstaon Only Fae. oc... sce rere 
Year 1996 Trip Generation/Parking (Grafton 

SLALOM Viena eee = nee Soe ores eae 5 ees 
Year 1996 Trip Distribution and Assignment 

PUI ITCH TE SCAU ISCO ite eeccasere ee sk bre 
Year 1996 "Build" Traffic Volumes (Grafton 

SEM OD: cae ae ea Oe ae 
Year 1996 Peak Hour Level of Service 

AEST ATOMS CANON CINIV mares anes e8cik ak cease « 
Year 1996 Peak Generator Hour Level of 

Service (Grafton Station Only) ........... 
Year 1996 "Ten Percent of Traffic" Analysis 

(efit SEM OGY Oe 5 ON ee ee aS 
Care 0) PRC OUCIU Ol San cmt ietee es arent tae. rhs yea ee raks 
Year 2001 "No Build" Traffic Volumes .......... 
Year 2001 Trip Generation/Parking ............. 
Year 2001 Trip Distribution and Assignment ...... 
Year 2001 "Build" Traffic Volumes ............. 
Year 2001 Peak Hour Level of Service........... 
Year 2001 Peak Generator Hour Level of 

inlet (ess Ses ae A ee eae ene ee eee 
Year 2001 "Ten Percent of Traffic" Analysis ....... 
SUM MaryeOMFINGINgs cecmtee. Meee eee, 5. cs, clash welt aw 


DRAFT EIR 


Page iv 


Worcester Commuter Rail Extension Project 


Table of Contents 


1.6 


Westborough Station....................... 
mefeipses Leligee liter (aly) A je Ae gh Me eee robe mar aenan tn iar pares oma 
StUGVsATCan Seren VAIN, fb cukls hese vines @ waneieys 4 oa 
Data tcOlechOrmee wet. aiirrueie sf ieidse aur soni eta 
Year #9927Existing Conditions”... 2... ene eee 
PY Calm toOOTCSONCITONSueemrey: FeSO 8 acs co ans aes 
Year 1996 "No Build" Traffic Volumes .......... 
Year 1996 Trip Generation/Parking ............. 
Year 1996 Distribution and Assignment.......... 
Year 1996 "Build" Traffic Volumes ............. 
Year 1996 Peak Hour Level of Service........... 
Year 1996 Peak Generator Hour Level of 

SELVIGE Meera ee ee TNE ee yo ke sisiebe 
Year 1996 "Ten Percent of Traffic" Analysis ....... 
Year 1996 Westborough Station Only ........... 
Year 1996 Trip Generation/Parking 

(Westborough Station Only) ............ 
Year 1996 Trip Distribution and Assignment 

(Westborough Station Only) ............ 
Year 1996 "Build" Traffic Volumes 

(Westborough Station Only) ............ 
Year 1996 Peak Hour Level of Service 

(Westborough Station Only) ............ 
Year 1996 Peak Generator Hour Level of 

Service (Westborough Station Only) ....... 
Unsignalized Intersections ................4-- 
Year 1996 "Ten Percent of Traffic" Analysis 

(Westborough Station Only) ............ 
NAC OOM ONCIIONS He coac Gor akin Gost Wid aide ois Grae 
Year 2001 "No Build" Traffic Volumes .......... 
Year 2001 Trip Generation/Parking ............. 
Year 2001 Trip Distribution and Assignment ...... 
Year 2001 "Build" Traffic Volumes ............. 


Year 2001 Peak Generator Hour Level of 

SEFVICGWRE MONE ive 5 ts ie ei a aio techn 
Year 2001 "Ten Percent of Traffic" Analysis ....... 
Entintaneacsinaz ameter ars. lees tole Mae ere hia olete 


DRAFT EIR 


Page v 


Worcester Commuter Rail Extension Project 


Table of Contents 


1.7 


Southborough Station ...................... 
Projecttintroguctioniee ser cies orcc sis ey as oe ois 
Stlidy Aled sweet re ee ee eb cs es 
Data Collection e mamas <atac rs hss ce ves 6 
Wears OO2IEXISUNe GoOnditions: ...6 >... 5.2.6... 
Y Gate OGICOnOIOUSIN arti Gu cso isis sie se ox 0's 
Year 1996 "No Build" Traffic Volumes .......... 
Year 1996 Trip Generation/Parking ............. 
Year 1996 Trip Distribution and Assignment ...... 
Year 1996 "Build" Traffic Volumes ............. 


STTTES ne pak, OSS Ge 
Year 1996 "Ten Percent of Traffic" Analysis ....... 


Year 1996 Southborough Station Only .......... 


Year 1996 Trip Generation/Parking 


(Southborough Station Only) ............ 
Year 1996 Trip Distribution and Assignment 

(Southborough Station Only) ............ 
Year 1996 "Build" Traffic Volumes 

(Southborough Station Only) ............ 
Year 1996 Peak Hour Level of Service 

(Southborough Station Only) ............ 
Year 1996 Peak Generator Hour Level of 

Service (Southborough Station Only) ...... 
Year 1996 "Ten Percent of Traffic" Analysis 

(Southborough Station Only) ............ 
V. CraleZ OOMECONUITIODS AoE eerie es ceca ie cote. 
Year 2001 "No Build" Traffic Volumes .......... 
Year 2001 Trip Generation/Parking ............. 
Year 2001 Trip Distribution and Assignment ...... 
Year 2001 "Build" Traffic Volumes ............. 


SCLVICC MMPI CoM cod ititeg « coku fk ut ace avi cas ees eue ie 
Year 2001 "Ten Percent of Traffic" Analysis ....... 
Construction Impacts of Replacing Railroad 


Bridgemneree. ic Rit, See ne Sil are, e 


DRAFT EIR 


Page vi 


Worcester Commuter Rail Extension Project 


Table of Contents 


1.8 


Ashland -Station-Eastf. . fal eee ee 
PrOjOCtaI NU OCUCUOnMee tras ay teal od. v00 oy) ben vetoes ese 9 
SSLUICSVeAl Gd Sc AMER RNS 5526 lech ers els. store cists’ aus ats 
Lata COMScr(Onimr MeN cs6o hve sates a We ioe sce 
Neah 1992cExisting Gonditions i252. Ale eh eee cle’ 
Safety Concerns and Accident History ........... 
VeameOOGI(CONGIUIONSMee cs A. cs secre fee ee eka toes 
Year 1996 "No Build" Traffic Volumes .......... 
Year 1996 Trip Generation/Parking ............. 
Year 1996 Trip Distribution and Assignment ...... 
Year 1996 "Build" Traffic Volumes ............. 
Year 1996 Peak Hour Level of Service........... 


SERV ICCM ee te eg ten Ee E Aca ev ahane abe 
Year 1996 "Ten Percent of Traffic" Analysis ....... 
Year 1996 Ashland Station Only ............... 
Year 1996 Trip Generation/Parking 

(AShIand StationvOniy)ie in? os ee eres oes 
Year 1996 Trip Distribution and Assignment 


VAShianci tation Only) acres aera. eens oe 
Year 1996 "Build" Traffic Volumes (Ashland 

SLALOM MY) mere coe Ene cs ese ee win ats 
Year 1996 Peak Hour Levels of Service 


(Ashlancistatloni@ nly) eaaeec tee see te see 
Year 1996 Peak Generator Hour Level of 


Service (Ashland Station Only) .......... 
Year 1996 Ten Percent of Traffic Analysis 

CASNiancr StatlOnly mercer ens ercisent > noe ane 
VYeate2OOMRCONCIIONS ME. 2 tia ate ess cca os a ee 
Year 2001 "No Build" Traffic Volumes .......... 
Year 2001 Trip Generation/Parking ............. 
Year 2001 Trip Distribution and Assignment ...... 
Wear 200 ss; Buildmlrattic. VOIUMeS 72. sls wes cise 
Year 2001 Peak Hour Level of Service........... 
Year 2001 Peak Generator Hour Level of 

SO‘ViCGM eee) CPt et tetris Cee jelsav eer wm: es 
Year 2001 "Ten Percent of Traffic" Analysis ....... 
SUMEMALVPOIIINCUINSS Mier teeta tee nig aks ac os opacs ss 


DRAFT EIR 





Page vii 


Worcester Commuter Rail Extension Project DRAFT EIR 


1.9 Ashland Station-West ...................... 1-486 
PFOlECHE IROUUCIIONMeMettr 626 visas wn. es oo os 1-486 
StUdV Aled errno is toe hc el ae ee 1-486 
Data’ GONECTIONMersetEte i cite ed vw eee es 1-487 
Year 1992;Existing Conditions .2..6........... 1-488 
Safety Concerns and Accident History ........... 1-500 
Yami 9261 Onditionsameite ae oe ee ccs Se 8 1-501 
Year 1996 "No Build" Traffic Volumes .......... 1-501 
Year 1996 Trip Generation/Parking ............. 1-504 
Year 1996 Trip Distribution and Assignment ...... 1-507 
Year 1996 "Build" Traffic Volumes ............. 1-509 
Year 1996 Peak Hour Level of Service........... 1-515 
Year 1996 Peak Generator Hour Level of 

SEL VICCMMN TTT cr eis eee es eee vare vee 1-520 
Year 1996 "Ten Percent of Traffic" Analysis ....... 1-523 
Year a99GeAshianarotation Only7y.. . ce... ke es 1-524 
Year 1996 Trip Generation/Parking 

(ASianGrotallonOnly)m@ mae see sw cc ee 1-525 
Year 1996 Trip Distribution and Assignment 

fASanUsotatlon.Onlyjtern. ve ecg. a's es os 1-526 
Year 1996 "Build" Traffic Volumes (Ashland 

StatlonnOnty) ames We NOR. ce eee. 1-528 
Year 1996 Peak Hour Levels of Service 

(Ashlandsotation-Onlyyi sec ca... 1-528 
Year 1996 Peak Generator Hour Level of 

Service (Ashland Station Only) .......... 1-538 
Year 1996 Ten Percent of Traffic Analysis 

(AshlandiStation. Only). . ec. 524% «cs 1-542 
Yeare200 1FConditionsie wet. eeiee... as oe a en 1-543 
Year 2001 "No Build" Traffic Volumes .......... 1-543 
Year 2001 Trip Generation/Parking ............. 1-543 
Year 2001 Trip Distribution and Assignment ...... 1-548 
Year 2001 "Build" Traffic Volumes ............. 1-551 
Year 2001 Peak Hour Level of Service........... 1-551 
Year 2001 Peak Generator Hour Level of 

SErvicey, er en Pe. eee hove sree is 1-559 
Year 2001 "Ten Percent of Traffic" Analysis ....... 1-563 
SUMIIALVEOMEINGIN GSW nee eet 1-564 


Table of Contents Page viii 


Worcester Commuter Rail Extension Project 


LIST OF FIGURES 


Figure 1.2-1 A.M. Peak Hour 7:30 - 8:30 A.M. 1992 Existing 


Conditions INTERIM STATION, Worcester ........ 


Figure 1.2-2 P.M. Peak Hour 4:30 - 5:30 P.M. 1992 Existing 


Conditions INTERIM STATION, Worcester ........ 


Figure 1.2-3 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 NO 


BUILD INTERIM STATION, Worcester ........... 


Figure 1.2-4 = P.M. Peak Hour 4:30 - 5:30 P.M. 1996 NO 


BUIEDUNTERIMISTATION Worcester 28. 6c. 2 2... 


Figure 1.2-5 — Distribution of Commuter Rail Station Traffic 1996 
BUILD ALL STATIONS INTERIM STATION, 


Worcestenseeee tc ete PRIEN R ieee eave es 


Figure 1.2-6 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 


ALL STATIONS INTERIM STATION, Worcester ..... 


Figure 1.2-7 P.M. Peak Hour 4:30 - 5:30 P.M. 1996 BUILD 


ALL STATIONS INTERIM STATION, Worcester ..... 


Figure 1.2-8 A.M. Peak Hour 7:30 - 8:30 A.M. 2001 NO 


BUILD INTERIM STATION, Worcester ........... 


Figure 1.2-9 P.M. Peak Hour 4:30 - 5:30 P.M. 2001 NO 


BUILD INTERIM STATION, Worcester ........... 


Figure 1.2-10 Distribution of Commuter Rail Station Traffic 2001 
BUILD ALL STATIONS INTERIM STATION, 


Worcester ere ae oe ters Gee. cores Ges Gs 


Figure 1.2-11 A.M. Peak Hour 7:30 - 8:30 A.M. 2001 BUILD 


ALL STATIONS INTERIM STATION, Worcester ..... 


Figure 1.2-12 P.M. Peak Hour 4:30 - 5:30 P.M. 2001 BUILD 


ALL STATIONS INTERIM STATION, Worcester ..... 


List of Figures 


DRAFT EIR 


Page ix 


Worcester Commuter Rail Extension Project 


Figure 1.3-1 A.M. Peak Hour 7:15 - 8:15 A.M. 1992 Existing 


Conditions MILLBURY STATION - Route 122 ...... 


Figure 1.3-2. P.M. Peak Hour 5:00 - 6:00 P.M. 1992 Existing 


Conditions MILLBURY STATION - Route 122 ...... 


Figure 1.3-3 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1992 
Existing Conditions MILLBURY STATION - Route 


ALD te ae RR eT Tes eas ee 


Figure 1.3-4 | P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1992 
Existing Conditions MILLBURY STATION - Route 


VERE es ro ace ay be aceite 


Figure 1.3-5 1992 Average Daily Traffic and 1992 Average 


Weekday Traffic - MILLBURY, MA - Route 122 ..... 


Figure 1.3-6 |= A.M. Peak Hour 7:15 - 8:15 A.M. 1996 NO 


BUILD MILLBURY STATION - Route 122 ......... 


Figure 1.3-7 P.M. Peak Hour 5:00 - 6:00 P.M. 1996 NO 


BUILD MILLBURY STATION - Route 122 ......... 


Figure 1.3-8 | A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 


NO BUILD MILLBURY STATION - Route 122 ...... 


Figure 1.3-9 P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1996 


NO BUILD MILLBURY STATION - Route 122 ...... 


Figure 1.3-10 Distribution of Commuter Rail Station Traffic 1996 
BUILD ALL STATIONS MILLBURY STATION - 


ROUTES] 2 2 errr aes Cette ph SO Be seh uech oe 


Figure 1.3-11 A.M. Peak Hour 7:15 - 8:15 A.M. 1996 BUILD 
ALL STATIONS MILLBURY STATION - Route 122 


Figure 1.3-12 P.M. Peak Hour 5:00 - 6:00 P.M. 1996 BUILD 
ALL STATIONS MILLBURY STATION - Route 122 


Figure 1.3-13 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 
BUILD ALL STATIONS MILLBURY STATION - 


ROUte 3h 226 err ices eee Cher ee re 


Figure 1.3-14 P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1996 
BUILD ALL STATIONS MILLBURY STATION - 


Rotuites] 2250 ha wan oe he he a en is oe hee Oe ee 


List of Figures 


DRAFT EIR 


Worcester Commuter Rail Extension Project 


Figure 1.3-15 


Figure 1.3-16 


Figure 1.3-17 


Figure 1.3-18 


Figure 1.3-19 


Figure 1.3-20 


Figure 1.3-21 


Figure 1.3-22 


Figure 1.3-23 


Figure 1.3-24 


Figure 1.3-25 


Figure 1.3-26 


Figure 1.3-27 


List of Figures 


Distribution of Commuter Rail Station Traffic 1996 
BUILD Millbury Only MILLBURY STATION - 
RGHNGGN ie Lens hc dats ae ee ett RE Ae ales SR YE ee 
A.M. Peak Hour 7:15 - 8:15 A.M. 1996 BUILD 
Millbury Only MILLBURY STATION - Route 122 


P.M. Peak Hour 5:00 - 6:00 P.M. 1996 Build 
Millbury Only MILLBURY STATION - Route 122 


A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 
Build Millbury Only MILLBURY STATION - Route 
22 


P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1996 
Build Millbury Only MILLBURY STATION - Route 
122 


A.M. Peak Hour 7:15 - 8:15 A.M. 2001 NO 
BUILD MILLBURY STATION - Route 122 ............. 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 NO 
BWILDIMILEBURYESTATION = Routes12267. 23 6 6. 
A.M. Peak Generator Hour 6:45 - 7:45 A.M. 2001 

NO BUILD MILLBURY STATION - Route 122 .......... 
P.M. Peak Generator Hour 6:00 - 7:00 P.M. 2001 

NO BUILD MILLBURY STATION - Route 122 .......... 
Distribution of Commuter Rail Station Traffic 2001 

BUILD ALL STATIONS MILLBURY STATION - 

ROUTCHI2 2a eentie meres nas nat thy eee nere eee. Bide weave hates s 
A.M. Peak Hour 7:15 - 8:15 A.M. 2001 BUILD 
ALL STATIONS MILLBURY STATION - Route 122 ....... 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 BUILD 
ALL STATIONS MILLBURY STATION - Route 122 ....... 
A.M. Peak Generator Hour 6:45 - 7:45 A.M. 2001 

BUILD ALL STATIONS MILLBURY STATION - 

Route 122 


a) ate 6.19 th ey ere eS he rele Awe) @. 6 8 ete? 6 6 & & 6 ata’ e!.a oe © @ 


6 © 8 & € © © # © 


eee oe © @ @ we 


oe ele @ © © shel ¢) 6 6 ee ‘o)0ns) "so 0 ¢ 16 © « @ 6 @€ © ¢ & © © 6 6 © 6 © @ 0 © «6 


eiiet &) © tele, se) ee © lee) epere ce. e)6, 4 Le 6) 6 ‘© 'e © © © 6 e ee "6 6 ep @ (© 6 © ‘ec 


DRAFT EIR 


Page xi 


Worcester Commuter Rail Extension Project 


Figure 1.3-28 


Figure 1.4-1 


Figure 1.4-2 


Figure 1.4-3 


Figure 1.4-4 


Figure 1.4-5 


Figure 1.4-6 


Figure 1.4-7 


Figure 1.4-8 


Figure 1.4-9 


Figure 1.4-10 


Figure 1.4-11 


Figure 1.4-12 


Figure 1.4-13 


List of Figures 


P.M. Peak Generator Hour 6:00 - 7:00 P.M. 2001 
BUILD ALL STATIONS MILLBURY STATION - 
ROUtG AI 22 eee a es ee os os ee bce Beale 
A.M. Peak Hour 7:15 - 8:15 A.M. 1992 Existing 

Conditions MILLBURY STATION - Route 20 ........... 
P.M. Peak Hour 5:00 - 6:00 P.M. 1992 Existing 

Conditions MILLBURY STATION - Route 20 ........... 
A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1992 

Existing Conditions MILLBURY STATION - 

ROULGG2 ON were Swern TO ey hs is laie sg occ ee eis 
P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1992 

Existing Conditions MILLBURY STATION - 

ROUTGEZ OW eee ee eee nes ce aisle ose oie ede ee 
1992 Average Daily Traffic and 1992 Average 

Weekday Traffic MILLBURY, MA - Route 20 


¢ @ € © 6 «¢ © 6 « @ 6 


A.M. Peak Hour 7:15 - 8:15 A.M. 1996 NO 
BUILD MILLBURY STATION - Route 20 .............. 
P.M. Peak Hour 5:00 - 6:00 P.M. 1996 NO 
BUILDIMIEEBURYSSIATIONiZRoute 20°... ... 5... 6.2... 
A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 

NO BUILD MILLBURY STATION - Route 20........... 
P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1996 

NO BUILD MILLBURY STATION - Route 20........... 
Distribution of Commuter Rai! Station Traffic 1996 

BUILD ALL STATIONS MILLBURY STATION - 

Route 20 


o tee ees @ ee 8 6 Be AC te C6 Oe ee 8 ee lt ele lelUel el el8le ele 


A.M. Peak Hour 7:15 - 8:15 A.M. 1996 BUILD 
ALL STATIONS MILLBURY STATION - Route 20 ........ 
P.M. Peak Hour 5:00 - 6:00 P.M. 1996 BUILD 
ALL STATIONS MILLBURY STATION - Route 20 ........ 
A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 

BUILD ALL STATIONS MILLBURY STATION - 

Route 20 


249 8 Fe Je ie Fhe HO0 6 eee (6 Cie He £6 1648, Velve. £6 Le ke bene es ce Le! .au.e U6 1 @. eke 8 


DRAFT EIR 


Page xii 


Worcester Commuter Rail Extension Project 


Figure 1.4-14 


Figure 1.4-15 


Figure 1.4-16 


Figure 1.4-17 


Figure 1.4-18 


Figure 1.4-19 


Figure 1.4-20 


Figure 1.4-21 


Figure 1.4-22 


Figure 1.4-23 


Figure .1.4-24 


Figure 1.4-25 


Figure 1.4-26 


List of Figures 


P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1996 
BUILD ALL STATIONS MILLBURY STATION - 
ROUTCRZOS Page ater ee RR Chae rs dd aes wkencie ecieets 
Distribution of Commuter Rail Station Traffic 1996 

BUILD Millbury Only MILLBURY STATION - 

ROUtCg2Os-eeea wee te eel, ae ne IMC SS CU BTN ei oa) aac ei 
A.M. Peak Hour 7:15 - 8:15 A.M. 1996 BUILD 
Millbury Only MILLBURY STATION - Route 20 


P.M. Peak Hour 5:00 - 6:00 P.M. 1996 BUILD 
Millbury Only MILLBURY STATION - Route 20 ........ 
A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 

BUILD Millbury Only MILLBURY STATION - 

ROUGE 20 Mee Aare Soca ren A eG eee. RS seca ve las 
P.M. Peak Generator Hour 6:00 - 7:00 P.M. 1996 

BUILD Millbury Only MILLBURY STATION - 

Routes20 ure ere f ae SEN Sh seraee ees ess 
A.M. Peak Hour 7:15 - 8:15 A.M. 2001 NO 

BUILD MILLBURY STATION - Route 20 .............. 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 NO 

BUILD MILLBURY STATION - Route 20 .............. 
A.M. Peak Generator Hour 6:45 - 7:45 A.M. 2001 

NO BUILD MILLBURY STATION - Route 20........... 
P.M. Peak Generator Hour 6:00 - 7:00 P.M. 2001 

NO BUILD MILLBURY STATION - Route 20........... 
Distribution of Commuter Rail Station Traffic 2001 

BUILD ALL STATIONS MILLBURY STATION - 

RO UTCED 0 Bea a er re tha ee Pe  alave 0 ch eve 
A.M. Peak Hour 7:15 - 8:15 A.M. 2001 BUILD 
ALL STATIONS MILLBURY STATION - Route 20 ........ 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 BUILD 
ALL STATIONS MILLBURY STATION - Route 20 


CTaeCy at WN ea Dat te dee! 


DRAFT EIR 


Page xiii 


Worcester Commuter Rail Extension Project 


Figure 1.4-27 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 2001 
BUILD ALL STATIONS MILLBURY STATION - 


ROUteC AZO Re. vou clare isch ar rete eects) Gas oe ie be ee 


Figure 1.4-28 P.M. Peak Generator Hour 6:00 - 7:00 P.M. 2001 
BUILD ALL STATIONS MILLBURY STATION - 


ROLiterZ Oe sc, eres ree Oe Ms cs co ke kw es 


Figure 1.5-1 A.M. Peak Hour 7:30 - 8:30 A.M. 1992 Existing 


Conditions GRAFTON STATION ..............- 


Figure 1.5-2 P.M. Peak Hour 4:45 - 5:45 P.M. 1992 Existing 


Gonditions GRAGION SIALIONBER, 2.5... a5... 


Figure 1.5-3 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1992 


Existing Conditions GRAFTON STATION .......... 


Figure 1.5-4 P.M. Peak Generator Hour 5:45 - 6:45 P.M. 1992 


Existing Conditions GRAFTON STATION ......... 


Figure 1.5-5 1992 Average Daily Traffic and 1992 Average 


Weekday Traffic GRAFTON STATION ........... 


Figure 1.5-6 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 NO 


BUILDEGRAELONIS TATIONS acne teas tee. 


Figure 1.5-7 P.M. Peak Hour 4:45 - 5:45 P.M. 1996 NO 


BUIEDRGRARTONISTATIONS re oe eats eres. 


Figure 1.5-8 © A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 


N@.BUIED. GRABRLONISTATION ters os. toee. 2 -.. 


Figure 1.5-9 P.M. Peak Generator Hour 5:45 - 6:45 P.M. 1996 


NOJBUILDIGRAETONISTATION@ ee eee eee... 


Figure 1.5-10 Distribution of Commuter Rail Station Traffic 1996 


BUILD ALL STATIONS GRAFTONESTATION = 35... 


Figure 1.5-11 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 


ALESTATIONSIGRAEGTON*S TATION Fes eee. 


Figure 1.5-12 P.M. Peak Hour 4:45 - 5:45 P.M. 1996 BUILD 


ALE STATIONS<GRARLONISTATION@ ee oe sr, eee 


Figure 1.5-13 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 


BUILD ALL STATIONS GRAFTON STATION ...... 


List of Figures 


DRAFT EIR 


Page xiv 


Worcester Commuter Rail Extension Project 


Figure 1.5-14 P.M. Peak Generator Hour 5:45 - 6:45 A.M. 1996 


BUILD ALL STATIONS GRAFTON STATION ...... 


Figure 1.5-15 Distribution of Commuter Rail Station Traffic 1996 


BUILD Grafton Only GRAFTON STATION ........ 


Figure 1.5-16 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 


Grafton Only GRAFTON STATION ............. 


Figure 1.5-17 P.M. Peak Hour 4:45 - 5:45 P.M. 1996 BUILD 


Grafton Only GRAFTON STATION ............- 


Figure 1.5-18 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 1996 


BUILD Grafton Only GRAFTON STATION ........ 


Figure 1.5-19 P.M. Peak Generator Hour 5:45 - 6:45 P.M. 1996 


BUILD Grafton Only GRAFTON STATION ........ 


Figure 1.5-20 A.M. Peak Hour 7:30 - 8:30 A.M. 2001 NO 


BUIED GRAGTONSIATION MARS Pi. iro 6 3:8 sa 0 ees 


Figure 1.5-21 P.M. Peak Hour 4:45 - 5:45 P.M. 2001 NO 


BUIED GRABRTONISTATIONMGG. fat wee eo sle ete 68 


Figure 1.5-22 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 2001 


NOUBUILDIGRARTOND TATION EM. rg ets 


Figure 1.5-23 P.M. Peak Generator Hour 5:45 - 6:45 P.M. 2001 


NO BUILD\GRAGTONSTATION RE 58 tis 6 oS es So 


Figure 1.5-24 Distribution of Commuter Rail Station Traffic 2001 


BUILD ALL STATIONS GRAFTON STATION ...... 


Figure 1.5-25 A.M. Peak Hour 7:30 - 8:30 A.M. 2001 BUILD 


ALISSTATIONS'GRARION STATION. 2terye ceria . 


Figure 1.5-26 P.M. Peak Hour 4:45 - 5:45 P.M. 2001 BUILD 


ALL STATIONS GRABTONISIATIOND. 22 shis SARr. . 


Figure 1.5-27 A.M. Peak Generator Hour 6:45 - 7:45 A.M. 2001 


BUILD ALL STATIONS GRAFTON STATION ...... 


Figure 1.5-28 P.M. Peak Generator Hour 5:45 - 6:45 P.M. 2001 


BUILD ALL STATIONS GRAFTON STATION ...... 


List of Figures 


DRAFT EIR 


Page xv 


Worcester Commuter Rail Extension Project 


Figure 1.6-1 


Figure 1.6-2 


Figure 1.6-3 


Figure 1.6-4 


Figure 1.6-5 


Figure 1.6-6 


Figure 1.6-7 


Figure 1.6-8 


Figure 1.6-9 


Figure 1.6-10 


Figure 1.6-11 


Figure 1.6-12 


Figure 1.6-13 


Figure 1.6-14 


List of Figures 


A.M. Peak Hour 7:30 - 8:30 A.M. 1992 Existing 
Gonditions WESTBOROUGH STATION .............;: 
P.M. Peak Hour 4:45 - 5:45 P.M. 1992 Existing 

Gonditions WESTBOROUGH STATION ¥.............- 
A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1992 
Existing Conditions - WESTBOROUGH STATION ....... 
P.M. Peak Generator Hour 5:45 - 6:45 P.M. 1992 
Existing Conditions - WESTBOROUGH STATION ....... 
1992 Average Daily Traffic and 1992 Average 

Weekday Traffic - Westborough, MA ..............-. 
A.M. Peak Hour 7:30 - 8:30 A.M. 1996 NO 

BUILDS WESLBOROUGHISIALION .3... 4... eee 
P.M. Peak Hour 4:45 - 5:45 P.M. 1996 NO 
BUILDEWVESIBOROUGHSIALION 72... 6. 2s. on. 
A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1996 

NO BUILD - WESTBOROUGH STATION ............. 
P.M. Peak Generator Hour 5:45 - 6:45 P.M. 1996 

NO BUILD - WESTBOROUGH STATION ............. 
Distribution of Commuter Rail Station Traffic 1996 

BUILD ALL STATIONS - WESTBOROUGH 

STATION Herre, a En PLE oe coe aces 
A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 

ALL STATIONS - WESTBOROUGH STATION .......... 
P.M. Peak Hour 4:45 - 5:45 P.M. 1996 BUILD 
ALL STATIONS - WESTBOROUGH STATION .......... 
A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1996 

BUILD ALL STATIONS - WESTBOROUGH 

STATION ‘eer ee ee a RI ee 
P.M. Peak Generator Hour 5:45 - 6:45 P.M. 1996 

BUILD ALL STATIONS - WESTBOROUGH 

STATION 


‘ie XS (Oe) a tear ¢:/ 9! ie Fe e/6| Fen Cree 8 Cree 6 8 @ 6 @) © a 6 Ge & @ 4s 6 4 


DRAFT EIR 


Page xvi 


Worcester Commuter Rail Extension Project 


Figure 1.6-15 


Figure 1.6-16 


Figure 1.6-17 


Figure 1.6-18 


Figure 1.6-19 


Figure 1.6-20 


Figure 1.6-21 


Figure 1.6-22 


Figure 1.6-23 


Figure 1.6-24 


Figure 1.6-25 


Figure 1.6-26 


Figure 1.6-27 


List of Figures 


Distribution of Commuter Rail Station Traffic 1996 
BUILD - Westborough Only WESTBOROUGH 

S LATION Gea cre Ce Cee rire en boeemin ve Stes 
A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 
Westborough Only WESTBOROUGH STATION ........ 
P.M. Peak Hour 4:45 - 5:45 P.M. 1996 BUILD - 
Westborough Only WESTBOROUGH STATION ........ 
A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1996 

BUILD - Westborough Only WESTBOROUGH 

STA LICON Fe a Pa ee wire se 
P.M. Peak Generator Hour 5:45 - 6:45 P.M. 1996 

BUILD - Westborough Only WESTBOROUGH 

STATION et een eee ee. SERIO ols cae 
A.M. Peak Hour 7:30 - 8:30 A.M. 2001 NO 

BUILDE WESTBOROUGHISTATION 22 bi ele. ds... 
P.M. Peak Hour 4:45 - 5:45 P.M. 2001 NO 

BUILD - WESTBOROUGH STATION 


Geter 6 “8.6, 6 © © 8.0 © 8 6 8 8 


A.M. Peak Generator Hour 7:00 - 8:00 A.M. 2001 
NO BUILD" - WESTBOROUGH STATION ............ 
P.M. Peak Generator Hour 5:45 - 6:45 P.M. 2001 

NO BUILD - WESTBOROUGH STATION ............. 
Distribution of Commuter Rail Station Traffic 2001 

BUILD ALL STATIONS WESTBOROUGH 

STA LION Ete aes ere Me EE ee Bloc . eas 
A.M. Peak Hour 7:30 - 8:30 A.M. 2001 BUILD 

ALL STATIONS WESTBOROUGH STATION ........... 
P.M. Peak Hour 4:45 - 5:45 P.M. 2001 BUILD 

ALL STATIONS WESTBOROUGH STATION ........... 
A.M. Peak Generator Hour 7:00 - 8:00 A.M. 2001 

BUILD ALL STATIONS WESTBOROUGH 

STATION 


whe) @ Fe Wie Pee 67 66,98 16 6 ee Or G16 :Or Ss  OF16 (0 6. 0. 0.4) oe & BS 8) 62 


DRAFT EIR 


Page xvii 


Worcester Commuter Rail Extension Project 


Figure 1.6-28 P.M. Peak Generator Hour 5:45 - 6:45 P.M. 2001 
BUILD ALL STATIONS WESTBOROUGH 


STATION Nee oat atacs ets etet GMMR OA Te Clete wie nes 


Figure 1.6-29 P.M. Peak Hour 4:45 - 5:45 P.M. - Fountainhead 
Plaza Option -2001 NO BUILD - 
WESTBOROWGHISTATION Sees @ Ac se 


Figure 1.6-30 P.M. Peak Hour 4:45 - 5:45 P.M. - Fountainhead 
Plaza Option - 2001 BUILD WESTBOROUGH 


STATION Beier eeeeae eet en SLANE. ve 


Figure 1.7-1 A.M. Peak Hour 7:30 - 8:30 A.M. 1992 Existing 
Conditions SOUTHBOROUGH STATION ...... 


Figure 1.7-2. P.M. Peak Hour 4:45 - 5:45 P.M. 1992 Existing 
Conditions SOUTHBOROUGH STATION ...... 


Figure 1.7-3 A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1992 
Existing Conditions SOUTHBOROUGH STATION 


Figure 1.7-4 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1992 
Existing Conditions SOUTHBOROUGH STATION 


Figure 1.7-5. 1992 Average Daily Traffic and 1992 Average 
Weekday Traffic SOUTHBOROUGH, MA...... 


Figure 1.7-6 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 NO 
BUILD SOUTHBOROUGH STATION ........ 


Figure 1.7-7. P.M. Peak Hour 4:45 - 5:45 P.M. 1996 NO 
BUILD SOUTHBOROUGH STATION ........ 


Figure 1.7-8 | A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1996 
NO BUILD SOUTHBOROUGH STATION ..... 


Figure 1.7-9 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 
NO BUILD SOUTHBOROUGH STATION ..... 


Figure 1.7-10 Distribution of Commuter Rail Station Traffic 1996 
BUILD ALL STATIONS SOUTHBOROUGH 


STATION SRE eer mekiears of teen, Ch. Les, 


Figure 1.7-11 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 
ALL STATIONS SOUTHBOROUGH STATION .. 


List of Figures 


DRAFT EIR 


Page xviii 


Worcester Commuter Rail Extension Project 


Figure 1.7-12 P.M. Peak Hour 4:45 - 5:45 P.M. 1996 BUILD 


ALL STATIONS SOUTHBOROUGH STATION ... 


Figure 1.7-13. A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1996 
BUILD ALL STATIONS SOUTHBOROUGH 
STATION Beemer reine neces rer nen ale « 


Figure 1.7-14 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 
BUILD ALL STATIONS SOUTHBOROUGH 
STATION Be ae fra ey ee Bees eee, sgt 


Figure 1.7-15 Distribution of Commuter Rail Station Traffic 1996 
BUILD Southborough Only SOUTHBOROUGH 
SIA TION@SES tae en hte o are Sheer ce aloe 


Figure 1.7-16 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 
Southborough Only SOUTHBOROUGH STATION 


Figure 1.7-17 P.M. Peak Hour 4:45 - 5:45 P.M. 1996 BUILD 
Southborough Only SOUTHBOROUGH STATION 


Figure 1.7-18 A.M. Peak Generator Hour 7:00 - 8:00 A.M. 1996 
BUILD Southborough Only SOUTHBOROUGH 
STATIONS eee Merten ee 2 Fe. ee 


Figure 1.7-19 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 
BUILD Southborough Only SOUTHBOROUGH 
Si A LION FS ee Seer aes ees Free 5 


Figure 1.7-20 A.M. Peak Hour 7:30 - 8:30 A.M. 2001 NO 


BUICD SOUT HBOROUGEHESTATIONS Aue ona. - 


Figure 1.7-21 P.M. Peak Hour 4:45 - 5:45 P.M. 2001 NO 


BUILD SGUTHBOROUGHISTATION: we. .-... . 


Figure 1.7-22 A.M. Peak Generator Hour 7:00 - 8:00 A.M. 2001 


NO BUILD SOUTHBOROUGH STATION ...... 


Figure 1.7-23 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 2001 


NO BUILD SOUTHBOROUGH STATION ...... 


Figure 1.7-24 Distribution of Commuter Rail Station Traffic 2001 
BUILD ALL STATIONS SOUTHBOROUGH 


STATION Lae hire gui bee Poe BW er oc 5s 


List of Figures 


DRAFT EIR 


Page xix 


Worcester Commuter Rail Extension Project 


Figure 1.7-25 A.M. Peak Hour 7:30 - 8:30 A.M. 2001 BUILD 


ALL STATIONS SOUTHBOROUGH STATION ... 


Figure 1.7-26 P.M. Peak Hour 4:45 - 5:45 P.M. 2001 BUILD 


ALL STATIONS SOUTHBOROUGH STATION ... 


Figure 1.7-27 A.M. Peak Generator Hour 7:00 - 8:00 A.M. 2001 
BUILD ALL STATIONS SOUTHBOROUGH 


SIATIONR Reser Peete a ee ouie. oo. 


Figure 1.7-28 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 2001 
BUILD ALL STATIONS SOUTHBOROUGH 


STALION Meee ener aaewse estan. te... 


Figure 1.8-1 A.M. Peak Hour 7:30 - 8:30 A.M. 1992 Existing 


Conditions ASHLAND STATION-EAST ......... 


Figure 1.8-2. P.M. Peak Hour 5:00 - 6:00 P.M. 1992 Existing 


Conditions ASHLAND STATION-EAST ......... 


Figure 1.8-3 A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1992 


Existing Conditions ASHLAND STATION-EAST ... 


Figure 1.8-4 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1992 


Existing Conditions ASHLAND STATION-EAST ... 


Figure 1.8-5 1992 Average Daily Traffic and 1992 Average 


Weekday Traffic AAHLAND, MA ...........-.- 


Figure 1.8-6 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 NO 


BUILDEASHLANDiSTATION-EAS Tie tc 


Figure 1.8-7 P.M. Peak Hour 5:00 - 6:00 P.M. 1996 NO 


BUILDASHEANDISTATION-EAS Ti. 3 ee... oe. 


Figure 1.8-8 | A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1996 


NO BUILD ASHLAND STATION-EAST ......... 


Figure 1.8-9 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 


NOIBUILD-ASHEANDiSTATION-EAST fete eee 


Figure 1.8-10 Distribution of Commuter Rail Station Traffic 1996 
BUILD ALL STATIONS ASHLAND STATION-EAST 


Figure 1.8-11 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 


ALL STATIONS ASHLAND STATION-EAST ...... 


List of Figures 


DRAFT EIR 


Page xx 


Worcester Commuter Rail Extension Project 


Figure 1.8-12 


Figure 1.8-13 


Figure 1.8-14 


Figure 1.8-15 


Figure 1.8-16 


Figure 1.8-17 


Figure 1.8-18 


Figure 1.8-19 


Figure 1.8-20 


Figure 1.8-21 


Figure 1.8-22 


Figure 1.8-23 


Figure 1.8-24 


Figure 1.8-25 


Figure 1.8-26 


List of Figures 


P.M. Peak Hour 5:00 - 6:00 P.M. 1996 BUILD 
ALL STATIONS ASHLAND STATION-EAST ..... 
A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1996 
BUILD ALL STATIONS ASHLAND STATION-EAST 


P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 
BUILD ALL STATIONS ASHLAND STATION-EAST 


Distribution of Commuter Rail Station Traffic 1996 
BUILD Ashland Only ASHLAND STATION-EAST 


A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 
Ashland Only ASHLAND STATION-EAST ...... 
P.M. Peak Hour 5:00 - 6:00 P.M. 1996 BUILD 
Ashland Only ASHLAND STATION-EAST ...... 
A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1996 
BUILD Ashland Only ASHLAND STATION-EAST 


P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 
BUILD Ashland Only ASHLAND STATION-EAST 


A.M. Peak Hour 7:30 - 8:30 A.M. 2001 NO 
BUILD ASHLAND STATION-EAST ........... 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 NO 
BUILD ASHLAND STATION-EAST ........... 
A.M. Peak Generator Hour 7:15 - 8:15 A.M. 2001 
NO BUILD ASHLAND STATION-EAST ........ 
P.M. Peak Generator Hour 5:30 - 6:30 P.M. 2001 
NO BUILD ASHLAND STATION-EAST ........ 
Distribution of Commuter Rail Station Traffic 2001 
BUILD ALL STATIONS ASHLAND STATION-EAST 


A.M. Peak Hour 7:30 - 8:30 A.M. 2001 BUILD 
ALL STATIONS ASHLAND STATION-EAST ..... 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 BUILD 

ALL STATIONS ASHLAND STATION-EAST 


DRAFT EIR 


* 0 we @ 6 « 


oer © © © we 


6 8 © © « « 


a ele @ eC © 


ore ee © 





Page xxi 


Worcester Commuter Rail Extension Project 


Figure 1.8-27 A.M. Peak Generator Hour 7:15 - 8:15 A.M. 2001 
BUILD ALL STATIONS ASHLAND STATION-EAST 


Figure 1.8-28 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 2001 
BUILD ALL STATIONS ASHLAND STATION-EAST 


Figure 1.9-1 | A.M. Peak Hour 7:30 - 8:30 A.M. 1992 Existing 


Conditions ASHLAND STATION-WEST ........ 


Figure 1.9-2. P.M. Peak Hour 5:00 - 6:00 P.M. 1992 Existing 


Conditions ASHLAND STATION-WEST ........ 


Figure 1.9-3 A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1992 


Existing Conditions ASHLAND STATION-WEST .. . 


Figure 1.9-4 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1992 


Existing Conditions ASHLAND STATION-WEST .. . 


Figure 1.9-5 1992 Average Daily Traffic and 1992 Average 


Weekday Traffic AAHLAND, MA ..........-4- 


Figure 1.9-6 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 NO 


BUILDIASHUANDSSTATION*WEST@. 0. 2. <= 


Figure 1.9-7. P.M. Peak Hour 5:00 - 6:00 P.M. 1996 NO 


BUICLDFASHUANDISTATION-WEST@ 12... «et. 


Figure 1.9-8 | A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1996 


NO BUILD ASHLAND STATION-WEST ........ 


Figure 1.9-9 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 


NO BUILD ASHLAND STATION-WEST ........ 


Figure 1.9-10 Distribution of Commuter Rail Station Traffic 1996 
BUILD ALL STATIONS ASHLAND 


STATION-WES Tent, PEt, Tee ee. oe ek ee 


Figure 1.9-11 A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 


ALL STATIONS ASHLAND STATION-WEST ..... 


Figure 1.9-12 P.M. Peak Hour 5:00 - 6:00 P.M. 1996 BUILD 


ALL STATIONS ASHLAND STATION-WEST ..... 


Figure 1.9-13 A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1996 
BUILD ALL STATIONS ASHLAND 


STATION-WEST petites, meta tenes og gerh ye cae 


List of Figures 


DRAFT EIR 


Page xxii 


Worcester Commuter Rail Extension Project D 


Figure 1.9-14 


Figure 1.9-15 


Figure 1.9-16 


Figure 1.9-17 


Figure 1.9-18 


Figure 1.9-19 


Figure 1.9-20 


Figure 1.9-21 


Figure 1.9-22 


Figure 1.9-23 


Figure 1.9-24 


Figure 1.9-25 


Figure 1.9-26 


Figure 1.9-27 


List of Figures 


P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 
BUILD ALL STATIONS ASHLAND 

STALIOON-WES ic settee Cr alte eae vc kw oie ale ete so elelela’t 
Distribution of Commuter Rail Station Traffic 1996 
BUILD Ashland Only ASHLAND STATION-WEST 


A.M. Peak Hour 7:30 - 8:30 A.M. 1996 BUILD 
Ashland Only ASHLAND STATION-WEST ...........-- 
P.M. Peak Hour 5:00 - 6:00 P.M. 1996 BUILD 

Ashland Only ASHLAND STATION-WEST 


A.M. Peak Generator Hour 7:15 - 8:15 A.M. 1996 
BUILD Ashland Only ASHLAND STATION-WEST ....... 
P.M. Peak Generator Hour 5:30 - 6:30 P.M. 1996 
BUILD Ashland Only ASHLAND STATION-WEST ....... 
A.M. Peak Hour 7:30 - 8:30 A.M. 2001 NO 
BUILDIASHEANBESTATION- WES Io Gee alee ea ee 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 NO 
BUILDFASHEANDI STATION-WEST at oe eins. eas se eee 
A.M. Peak Generator Hour 7:15 - 8:15 A.M. 2001 

NO BUILD ASHLAND STATION-WEST ............-. 
P.M. Peak Generator Hour 5:30 - 6:30 P.M. 2001 

NO BUIEDASHEANDISTATION-WESiie sera oe ec ak 
Distribution of Commuter Rail Station Traffic 2001 

BUILD ALL STATIONS ASHLAND 

STATION=W ES pea cyr ey eet eee eee Le nec kit ag 
A.M. Peak Hour 7:30 - 8:30 A.M. 2001 BUILD 

ALL STATIONS ASHLAND STATION-WEST ........... 
P.M. Peak Hour 5:00 - 6:00 P.M. 2001 BUILD 

ALL STATIONS ASHLAND STATION-WEST ........... 
A.M. Peak Generator Hour 7:15 - 8:15 A.M. 2001 

BUILD ALL STATIONS ASHLAND 

STATION-WEST 


Hs, Beas er 652.229) D Seale 8 6. Gee Cue 6.8 0, 6 a € © @ @) 8 2 


RAFT EIR 








Page xxiii 


Worcester Commuter Rail Extension Project DRAFT EIR 


Figure 1.9-28 P.M. Peak Generator Hour 5:30 - 6:30 P.M. 2001 
BUILD ALL STATIONS ASHLAND 
STALON-WES Iie. PM EM Geli s wp ees od ve 1-555 


eS ee Se I oe RS SN BS ie ln de ee i Ld 
List of Figures Page xxiv 


Worcester Commuter Rail Extension Project 


DRAFT EIR 


LIST OF TABLES 


Table 1.1-1 


Table 1.1-2 


Table 1.1-3 


Table 1.1-4 


Table 1.1-5 


Table 1.1-6 


Table 1.1-7 


Table 1.2-1 


Table 1.2-2 


Table 1.2-3 


Table 1.2-4 


Table 1.2-5 


Table 1.2-6 


Table 1.2-7 


Table 1.2-8 


Table 1.2-9 


Table 1.3-1 


List of Tables 


Level of Service for Unsignalized Intersections ........... 1-3 
Expected Ridership Without A Regional Station ........... 1-7 
Expected Ridership with a Regional Station .............. 1-9 


Expected Ridership of 1996 Single Station Only 


A NalySiSameeerrty. tn eet Re hea a mnere Eas alc NE 2 1-11 
Percentage ofsPassengersiiws steak 654s cy Gs << sce wets s 1-16 
Year 1996 Vehicle Trips Generated .................. 1-17 
Year 2001 Vehicle Trips Generated .................. 1-18 
1992 Unsignalized Intersection Level of Service ......... 1-26 
Projected Patrons of Worcester Station - Year 1996 ....... 1-31 
MBTA: Ridership: Distributionsaeusae? .. Stok cand sso wie 1-32 
1996 Peak Hour Unsignalized Intersection Level 

OLSeniCents avert. Media Pe tee ah ge ca. 1-37 
1996 "Build" Condition Percentage of Site Traffic ........ 1-38 
Projected Patrons of Worcester Station - Year 2001 ....... 1-42 
MBTA Ridership Distribution Year 2001 ............... 1-43 
2001 Peak Hour Unsignalized Intersection Level 

Oiervicemies. grt eye PEON eT. LG ehh Oe ees 1-48 
2001 "Build" Condition Percentage of Traffic ........... 1-49 


1992 Existing Signalized Intersection Level of 
SEIVICC Mm haat chee Loins Ge BEY i See wena es 1-57 





Page xxv 


Worcester Commuter Rail Extension Project DRAFT EIR 


Table 1.3-2 


Table 1.3-3 


Table 1.3-4 


Table 1.3-5 


Table 1.3-6 


Table 1.3-7 


Table 1.3-8 


Table 1.3-9 


Table 1.3-10 


Table 1.3-11 


Table 1.3-12 


Table 1.3-13 


Table 1.3-14 


Table 1.3-15 


Table 1.3-16 


Table 1.3-17 


Table 1.3-18 


1992 Unsignalized Intersection Level of Service ......... 1-60 
1992 Existing Road Segment Level of Service ........... 1-61 
Projected Patrons of Millbury Station - Year 1996 ........ 1-68 
MBIA RIGeisnipioisttIDUCOnmerrny ress ssl, ras. oe 1-69 


1996 Peak Hour Signalized Intersection Level of 
SAIS! taco May 4 ape 6 Ae Ue 1-78 


1996 Peak Hour Unsignalized Intersection Level 
Ol SCLVICC eee ene eee eI Se ees kk 1-78 


1996 Peak Hour Road Segment Level of Service ......... 1-80 


1996 Peak Generator Hour Signalized Intersection 
Devel foley IComematnr  eremerre tne pict es ee fees kok ee 1-80 


1996 Peak Generator Hour Unsignalized 
Intersection LEVEHOlSClVICE me ue te here ters see ais eck os 1-81 


1996 Peak Generator Hour Road Segment Level 
Of SErvice Meer re ere ee elena Nr REE is cee 1-83 


1996% Burlay Condition’="1 0 %rAnalysis: ©. emt Meee 2. 1-84 
Projected Patrons of Millbury Station Only Year 

he Lee Rs A Me te Rt lhe Ro CO ne a, ae ee 1-85 
Onily) Bos res ait i ae rn ermine Ore oer eer Sele 1-86 


1996 Peak Hour Signalized Intersection Level of 
ServiceMillbury Station Only)aees =... wank eee. 2 es 1-93 


1996 Peak Hour Unsignalized Intersection Level 
of Service (Millbury Station Only) ................-.. 1-95 


1996 Peak Hour Road Segment Level of Service 
(Millbury: Station:@niy)e te een ec ee 1-96 


1996 Peak Generator Hour Signalized Intersection 
Level of Service (Millbury Station Only) ............... 1-97 





List of Tables 


Page xxvi 


Worcester Commuter Rail Extension Project 


Table 1.3-19 


Table 1.3-20 


Table 1.3-21 


Table 1.3-22 


Table 1.3-23 


Table 1.3-24 


Table 1.3-25 


Table 1.3-26 


Table 1.3-27 


Table 1.3-28 


Table 1.3-29 


Table 1.3-30 


Table 1.4-1 


Table 1.4-2 


Table 1.4-3 


Table 1.4-4 


Table 1.4-5 


Table 1.4-6 


List of Tables 


DRAFT EIR 


1996 Peak Generator Hour Unsignalized 
Intersection Level of Service (Millbury Station 


Only) Mae Perey perirant veer iets Stead $Aee Sta eo 1-98 
1996 Peak Generator Hour Segment Level of 
Service(Millbungotationi@niy) Weert eres. se 1-99 
1996 "Build" Condition - 10% Analysis (Millbury 

Stationi@nly ete ear Se co. ees kw. 1-100 
Projected Patrons of Millbury Station - Year 2001 ....... 1-106 
MBTA: Ridership. Distributionmaewrer its ess se ss ee ee 1-107 
2001 Peak Hour Signalized Intersection Level of 

SEIVICE Me eiet tee treet ee sfc ners 280 eg iene ws as 1-114 
2001 Peak Hour Unsignalized Intersection Level 

OF: SEFVICE Mae Ee EIEN ores PEE wr fom RS OS Wrenches 1-116 
2001 Peak Hour Road Segment Level of Service ........ 1-117 
2001 Peak Generator Hour Signalized Intersection 

Level oSenvicetrn ore a MPI. ctetes 8 Ries ened ane 1-118 
2001 Peak Generator Hour Unsignalized 

Intersectionikevel ‘ofiServiceme wt... 2 ee i wes 1-120 
2001 Peak Generator Hour Road Segment Level 

OFSELVICG ear ce Meds Ree A MOP PUION saa Shield aes oe os 1-121 
2001 "Build" Condition - 10% Analysis .............. 1-122 
1992 Existing Signalized Intersection Level of 

SORViCeiee ares See ir ARTE Mltel. on be eee Ns aaa 1-131 
1992 Unsignalized Intersection Level of Service ........ 1-134 
1992 Existing Road Segment Level of Service .......... 1-135 
Projected Patrons of Millbury Station - Year 1996 ....... 1-143 
ME TASRIGELSN PeISCHDLILI Of Matene yori. eee ase A oe bleu e ee. 1-144 
1996 Peak Hour Signalized Intersection Level of 

SCIICe ME Ort his e SR CEG Soa s wis akc Sokee BAK AS 1-152 





Page xxvii 


Worcester Commuter Rail Extension Project 


Table 1.4-7 


Table 1.4-8 


Table 1.4-9 


Table 1.4-10 


Table 1.4-11 


Table 1.4-12 


Table 1.4-13 


Table 1.4-14 


Table 1.4-15 


Table 1.4-16 


Table 1.4-17 


Table 1.4-18 


Table 1.4-19 


Table 1.4-20 


Table 1.4-21 


Table 1.4-22 


List of Tables 


DRAFT EIR 


1996 Peak Hour Unsignalized Intersection Level 


OLSErViCGMre. Hee Pe I PS ie la ve ee cee 1-153 
1996 Peak Hour Road Segment Level of Service ........ 1-154 
1996 Peak Generator Hour Signalized Intersection 

bevel Oleceivyi Come wert wetiR ee rts, oes 6is oa seo hie ace 1-156 
1996 Peak Generator Hour Unsignalized 

Intersection Level of Service .............0-0 eee eee 1-157 
1996 Peak Generator Hour Road Segment Level 

of Serviceaares Smee eet... 6b elle)... 1-158 
1996 "Build" Condition - 10% Analysis .............. 1-159 
Projected Patrons of Millbury Station Only Year 

REIS 5 te oA Ae tee A A 1-160 
MBTA Ridership Distribution (Millbury Station 

nly) Meee Pees re ne. FO. ee etek oe. 1-161 
1996 Peak Hour Signalized Intersection Level of 

Service (Millbury StatiomOnly)¥ Mis... 2 ses ee ee wes 1-168 
1996 Peak Hour Unsignalized Intersection Level 

of Service (Millbury Station Only) ...............0.4. 1-170 
1996 Peak Hour Road Segment Level of Service 

(Millbury Station: Only)ave sewer ne ese os 1-171 
1996 Peak Generator Hour Signalized Intersection 

Level of Service (Millbury Station Only) .............. 1-172 
1996 Peak Generator Hour Unsignalized 

Intersection Level of Service (Millbury Station 

Only) secstpae scp tee eee 2 Cee Ee Birla ec. 1-173 
1996 Peak Generator Hour Segment Level of 
Service,(Millburyestation OnlV ie aa ee 1-174 
1996 "Build" Condition - 10% Analysis (Millbury 

Station Only) otiedctem, ele ee a IN ok oe Bahl Es ss nove 1-175 
Projected Patrons of Millbury Station - Year 2001 ....... 1-181 


Page xxviii 


Worcester Commuter Rail Extension Project 


Table 1.4-23 MBTA Ridership Distribution .................. 


Table 1.4-24 2001 Peak Hour Signalized Intersection Level of 


SOrVviCe Bar Scere ns ie Sl reritecccc ss 


Table 1.4-25 2001 Peak Hour Unsignalized Intersection 


LeveliotServicemts eee Meee. wrk e aclidee 


Table 1.4-26 2001 Peak Hour Road Segment Level of Service .... 


Table 1.4-27 2001 Peak Generator Hour Signalized Intersection 


Level/OfServiceme seer es, ees, 


Table 1.4-28 2001 Peak Generator Hour Unsignalized 


intersectioniLevel:of Services i330 . owbes. 2 ke. 


Table 1.4-29 2001 Peak Generator Hour Road Segment Level 


OLISELV COMMA, Hatsremette NE EN och Been o has MPrie tse 
Table 1.4-30 2001 "Build" Condition - 10% Analysis .......... 
Table 1.5-1 1992 Unsignalized Intersection Level of Service .... 
Table 1.5-2 1992 Existing Road Segment Level of Service ...... 


Table 1.5-3 Projected Patrons of Grafton Station - Year 1996 .... 


Table 1.5-4 MBTA Ridership Distribution at Grafton Station 


YCAl 1996 MR rt ete ee, Cr eRe ess 


Table 1.5-5 1996 Peak Hour Signalized Intersection Level of 


SOPViCR ea its ees eee eres eee ERTS Fin 2 


Table 1.5-6 1996 Peak Hour Unsignalized Intersection Level 


OF SERVICE mee ett ec tee te Loe me ene ie 


Table 1.5-7 1996 Peak Hour Road Segment Level of Service .... 


Table 1.5-8 1996 Peak Generator Hour Signalized Intersection 


LevelrofService 4.450 2) seen res hue ew avale bie & 


Table 1.5-9 1996 Peak Generator Hour Unsignalized 


intersection Level Ol Service meets © cliratiluie nob coeness 


Table 1.5-10 1996 Peak Generator Hour Road Segment Level 


Deer Cee erie ne rs ee ere i oh 


DRAFT EIR 





List of Tables 


Page xxix 


Worcester Commuter Rail Extension Project 


Table 1.5-11 


Table 1.5-12 


Table 1.5-13 


Table 1.5-14 


Table 1.5-15 


Table 1.5-16 


Table 1.5-17 


Table 1.5-18 


Table 1.5-19 


Table 1.5-20 


Table 1.5-21 


Table 1.5-22 


Table 1.5-23 


Table 1.5-24 


Table 1.5-25 


Table 1.5-26 


List of Tables 


1996 "Build" Condition - 10% Analysis .............. 
Projected Patrons of Grafton Station Only Year 

UBM a eRe ee or Ey, oe ar 
MBTA Ridership Distribution - Grafton Station 

Oni VaX Carel DOG MINE Hee PREM ose oo acon cice ve seats ine ve cp anes 
1996 Peak Hour Signalized Intersection Level of 

SERVICE GratlonsotavlOnpOMly) wiacwsee sees ie csce ese e ess ce col cise 
1996 Peak Hour Unsignalized Intersection Level 

Of mervice (Grattonpotation ONyimrie un... sas oe we so 
1996 Peak Hour Road Segment Level of Service 

(OTA SEUNG 40 es ao ah ae Be 
1996 Peak Generator Hour Signalized Intersection 

Level of Service (Grafton Station Only) ............... 
1996 Peak Generator Hour Unsignalized 

Intersection Level of Service (Grafton Station 

GIA, ess Ge th ses 5 ee ie ae rr 
1996 Peak Generator Hour Road Segment Level 

of Service (Grafton Station Only) ................... 
1996 "Build" Condition - 10% Analysis (Grafton 

Station Only) 


ee 8 6 © 6. € © 8 0 @ @ ©@ Sct se) 6 6 8 6 eC ee ell helt el eke 


Projected Patrons of Grafton Station Year 2001 ......... 
MBTA Ridership Distribution - Grafton Station 

Year. 200 Ut etc i i ee ee th Pe kes 
2001 Peak Hour Signalized Intersection Level of 

SEIVICE wie tel n dre EIN: se Se east caus sachs 
2001 Peak Hour Unsignalized Intersection Level 

of Service 


Fé ce +o 6 10 © aie re! ©) 61's (6 56 a (e810 6. © Oc One 0.6 @ 6 16. a: .0 a) 0.0 


2001 Peak Hour Road Segment Level of Service 


2001 Peak Generator Hour Signalized Intersection 
Level of Service 


Ci 4 “a 10: “eite Re 8 6 WEA ceee Ne 6 66 ade! e668) e Atego a, @: @. 0) a eo @ 


DRAFT EIR 


Page xxx 


Worcester Commuter Rail Extension Project 


Table 1.5-27 2001 Peak Generator Hour Unsignalized 


intersectioniLeveliofiService | aiwae. se ee ee 


Table 1.5-28 2001 Peak Generator Hour Road Segment Level 


ORSERVICGTE enna et oc ccc c wee as 


Table 1.5-29 2001 "Build" Condition - 10% Analysis .......... 


Table 1.6-1 1992 Existing Signalized Intersection Level of 


Secvide Bere er ee I ea IT ewes se 


Table 1.6-2 1992 Existing Unsignalized Intersection Level of 


Serviceal. ert Steans, tone Ah Siew faye. 


Table 1.6-3 1992 Existing Road Segment Level of Service ...... 


Table 1.6-4 Projected Patrons of Westborough Station - Year 


L OOO Mente eewetea en ooe teas atta ett s tee rie se inte eis eta oie pa 


Table 1.6-5 MBTA Ridership Distribution .................- 


Table 1.6-6 1996 Peak Hour Signalized Intersection Level of 


Service wire rete ee ee od Seto Ue, 


Table 1.6-7 1996 Peak Hour Unsignalized Intersection Level 


OL Servicewenere a ee eee, 6 roe AO, 


Table 1.6-8 1996 Peak Hour Road Segment Level of Service .... 


Table 1.6-9 1996 Peak Generator Hour Signalized Intersection 


LeveliopService a wor). ee Ta ee ees. 


Table 1.6-10 1996 Peak Generator Hour Unsignalized 


intersection: Level/ofiService eae... 28 A. 


Table 1.6-11. 1996 Peak Generator Hour Road Segment Level 


Of SO°iCe ed s.c. + 3 ete Eg hoe ae a ead 


Table 1.6-12 1996 "Build" Condition - 10% Analysis .......... 


Table 1.6-13 Projected Patrons of Westborough Station Only 


Wy eare1996 aa ere hes See acer Mere eet. . 


Table 1.6-14 | MBTA Ridership Distribution (Westborough 


Station nly) seit CRP. reece ee... 


DRAFT EIR 





List of Tables 


Page xxxi 


Worcester Commuter Rail Extension Project 


Table 1.6-15 


Table 1.6-16 


Table 1.6-17 


Table 1.6-18 


Table 1.6-19 


Table 1.6-20 


Table 1.6-21 


Table 1.6-22 


Table 1.6-23 


Table 1.6-24 


Table 1.6-25 


Table 1.6-26 


Table 1.6-27 


Table 1.6-28 


Table 1.6-29 


Table 1.6-30 


List of Tables 


1996 Peak Hour Signalized Intersection Level of 


Service (Westborough Station Only) ............. 


1996 Peak Hour Unsignalized Intersection Level 


of Service (Westborough Station Only) ........... 


1996 Peak Hour Road Segment Level of Service 


(WWeStbOroushisotdU ON Only) armies > coe ws 


1996 Peak Generator Hour Signalized Intersection 


Level of Service (Westborough Station Only) ....... 


1996 Peak Generator Hour Unsignalized 
Intersection Level of Service (Westborough Station 


Only) Fie era eee ee S96! Seen”. . 


1996 Peak Generator Hour Road Segment Level 


of Service (Westborough Station Only) ........... 


1996 "Build" Condition - 10% Analysis 


(Westborough:Station OniV)ivmee sere... cs cs 


Projected Patrons of Westborough Station Year 


OO re ree Ee ee Pe ots ta) bie alles a) eine te 


MBPARidership. Distributiongmeawe es: 2... ... 


2001 Peak Hour Signalized Intersection Level of 


Service Ee a rc ee ene ree ec Bice 


2001 Peak Hour Unsignalized Intersection Level 


Of: SOrviCe doe ee a ee ns eee, oe 


2001 Peak Hour Road Segment Level of Service .... 


2001 Peak Generator Hour Signalized Intersection 


Léveliof Service. U2... See 


2001 Peak Generator Hour Unsignalized 


Intersection Level of Service ...........c+.e.se< 


2001 Peak Generator Hour Road Segment Level 


Of Service ecto ko a ee 


DRAFT EIR 


Page xxxii 


Worcester Commuter Rail Extension Project 


Table 1.6-31 2001 Peak Hour Signalized Intersection Level of 


SOrviCe Sart) PI ate ee ee ive boon ae ele 


Table 1.7-1 1992 Existing Signalized Intersection Level of 


SErvice eee Ce cb ea eee 


Table 1.7-2 1992 Existing Unsignalized Intersection Level of 


SORVICE eae, By Fer Creer) aoa oo ake ccs ws 


Table 1.7-3 1992 Existing Road Segment Level of Service ...... 


Table 1.7-4 Projected Patrons of Southborough Station Year 


1996 “iret eae ak chars cod rations ttre, Be. eae os 


Table 1.7-5 MBTA: Ridership: Distributionmesn teh eo. . 


Table 1.7-6 1996 Peak Hour Signalized Intersection Level of 


Service eee Camere ar eet. Roe rl Sk ke habe ee 


Table 1.7-7 1996 Peak Hour Unsignalized Intersection Level 


of Serviceg= aemen aw fie ce. Sac’ feel... 


Table 1.7-8 1996 Peak Hour Road Segment Level of Service .... 


Table 1.7-9 1996 Peak Generator Hour Signalized Intersection 


Levelzof Services. nla a. ea es 


Table 1.7-10 1996 Peak Generator Hour Unsignalized 


intersection LevelfofService ssi 9) a Bie ae. 


Table 1.7-11. 1996 Peak Generator Hour Road Segment Level 


of Services Sica hpi ant 6 ys Niet Bae ede oo: 


Table 1.7-12 1996 "Build" Condition - 10% Analysis .......... 


Table 1.7-13 Projected Patrons of Southborough Station Only 


VCarn 996s cette ach ede EUs cise ae eee s 


Table 1.7-14 | MBTA Ridership Distribution (Southborough 


SALON CONV) ares aie ae earn Tee et caret sea tece ates 


Table 1.7-15 1996 Peak Hour Signalized Intersection Level of 


Service (Southborough Station Only) ............ 


Table 1.7-16 1996 Peak Hour Unsignalized Intersection Level 


of Service (Southborough Station Only)........... 


List of Tables 


DRAFT EIR 





Page xxxiii 


Worcester Commuter Rail Extension Project 


Table 1.7-17 1996 Peak Hour Road Segment Level of Service 


(Southborougnsstation: Only) eevee ets ees. os 


Table 1.7-18 | 1996 Peak Generator Hour Signalized Intersection 


Level of Service (Southborough Station Only) ...... 


Table 1.7-19 | 1996 Peak Generator Hour Unsignalized 
Intersection Level of Service (Southborough 


Station Only) meeemee rere ete eye, Sain cece iens 


Table 1.7-20 1996 Peak Generator Hour Road Segment Level 


of Service (Southborough Station Only)........... 


Table 1.7-21 2001 "Build" Condition - 10% Analysis 


(SouthborotighyotationiOnly)e erye.....245/.nice)» 


Table 1.7-22 Projected Patrons of Southborough Station Year 


D001 Fae Meee COON ee, Peaex: 


Table 1.7-23 MBTA Ridership Distribution .................. 


Table 1.7-24 2001 Peak Hour Signalized Intersection Level of 


ServiCenaee eel ee eee. he SS ligal.. 


Table 1.7-25 2001 Peak Hour Unsignalized Intersection Level 


OlServiCe wee set eer Wa Se ee. 


Table 1.7-26 2001 Peak Hour Road Segment Level of Service .... 


Table 1.7-27 2001 Peak Generator Hour Signalized Intersection 


LevelrotiService ket HE BOP re eid fh. 


Table 1.7-28 2001 Peak Generator Hour Unsignalized 


Intersection Level of Service ..........-..ce00. 


Table 1.7-29 2001 Peak Generator Hour Road Segment Level 


OF:SCLVICR IF a A ee hale 


Table 1.7-30 2001 "Build" Condition - 10% Analysis .......... 


Table 1.8-1 1992 Existing Signalized Intersection Level of 


Service® hatha eet. Ai ee ee heed. 


Table 1.8-2 1992 Existing Unsignalized Intersection Level of 


Serviceniateee ight eee. kes lee.. 


List of Tables 


DRAFT EIR 


Page xxxiv 


Worcester Commuter Rail Extension Project DRAFT EIR 


Table 1.8-3 


Table 1.8-4 


Table 1.8-5 


Table 1.8-6 


Table 1.8-7 


Table 1.8-8 


Table 1.8-9 


Table 1.8-10 


Table 1.8-11 


Table 1.8-12 


Table 1.8-13 


Table 1.8-14 


Table 1.8-15 


Table 1.8-16 


Table 1.8-17 


Table 1.8-18 


Table 1.8-19 


List of Tables 


1992 Existing Road Segment Level of Service .......... 1-417 
Projected Patrons of Ashland Station - Year 1996 ........ 1-424 
MBIAIRidershipiWistributionin meis s . a se eek. ce 1-425 


1996 Peak Hour Signalized Intersection Level of 
SELVICC te neat sie Cat eee SemmeCa SRE Chena c Meee a at sy 3,7 1-433 


1996 Peak Hour Unsignalized Intersection Level 
onserviceda arm word fer), Oe. WER ee ee 1-435 


1996 Peak Hour Road Segment Level of Service ........ 1-436 


1996 Peak Generator Hour Signalized Intersection 
Level [onservicemm cna erties. eee tet eo arehnG ey 1-439 


1996 Peak Generator Hour Unsignalized 
Intersection Level of Service ......... 00.2 e eee eee 1-440 


1996 Peak Generator Hour Road Segment Level 
OLSEMiCe Maes metres) Mee, FCS ET wltiat oo. 1-441 


1996 "Build" Condition - 10% Analysis .............. 1-442 


Projected Patrons of Ashland Station - Year 1996 
[AShianc olalonGlypeer sree © ces ieee sre ct ots aes 1-444 


MBTA Ridership Distribution (Ashland Station 
Only) aleeaeern ante ete). eld... 1-445 


1996 Peak Hour Signalized Intersection Levels of 
Service: (Ashiandestation.Only)meer.. oeeenak sist. so 1-452 


1996 Peak Hour Unsignalized Intersection Level 
of ServicewAshland Station Only) eer. Set Ba elles Ss. 1-454 


1996 Peak Hour Road Segment Level of Service 
(Ashland Station Only) eae eee eetenriets eres 5 cob eo « 1-455 


1996 Peak Generator Hour Signalized Intersection 
Levels of Service (Ashland Station Only) .............. 1-458 


1996 Peak Generator Hour Unsignalized 
Intersection Level of Service (Ashland Station 
OTN Lar es RO Sy ae a 1-459 


Page xxxv 


Worcester Commuter Rail Extension Project 


Table 1.8-20 


Table 1.8-21 


Table 1.8-22 


Table 1.8-23 


Table 1.8-24 


Table 1.8-25 


Table 1.8-26 


Table 1.8-27 


Table 1.8-28 


Table 1.8-29 


Table 1.8-30 


Table 1.9-1 


Table 1.9-2 


Table 1.9-3 


Table 1.9-4 


Table 1.9-5 


Table 1.9-6 


Table 1.9-7 


List of Tables 


DRAFT EIR 


1996 Peak Generator Hour Road Segment Level 


of Service (Ashland Station Only) ................0-- 1-460 
1996 Condition - 10% Analysis (Ashland Station 

Only) @ Beene pera ere teed. GS ciclg we... 1-462 
Projected Patrons of Ashland Station - Year 2001 ........ 1-465 
MB IAGRIGEISH DW ISEIDUUON mime wey iss)? ot shan ctons or.) 2? 1-468 
2001 Peak Hour Signalized Intersection Levels of 

Be oe tt i lS 1-475 
2001 Peak Hour Unsignalized Intersection Level 

ORSCLVICE Re er Mee weal. At. ss. Rf. glileh ss. 1-478 
2001 Peak Hour Road Segment Level of Service ........ 1-479 
2001 Peak Generator Hour Signalized Intersection 

[Levels OMSEIvViCe Speman EnN f cs0S bee Sie a Hea oa 1-480 
2001 Peak Generator Hour Unsignalized 

Intersection Level of Service .......... 00 eee eee eee 1-482 
2001 Peak Generator Hour Road Segment Level 

OServiceduntetahy ort apts. ees eee. E OR A Rh so 1-483 
2001 "Build" Conditions - 10% Analysis .............. 1-484 
1992 Existing Signalized Intersection Level of 

SETVICEH ROW Reraee gine emer tea sae Sector ae. AH ede gi Me ai ere 1-495 
1992 Existing Unsignalized Intersection Level of 

DOTVI CLOT. Ate Wer Or Reet, ere itis, Pal ee wee Eee oe emeNS 1-498 
1992 Existing Road Segment Level of Service .......... 1-500 
Projected Patrons of Ashland Station - Year 1996 ........ 1-507 
MBTA‘Ridersni pi ©) istriDutionieeseens te tere ae ee 1-508 
1996 Peak Hour Signalized Intersection Level of 

SOPVICE Pete ee space etal nec Cet ee ee bee a eee 1-516 
1996 Peak Hour Unsignalized Intersection Level 

of Servicejad.tn fee af ok Se eee aiace sac tigate 1-518 


Page xxxvi 


Worcester Commuter Rail Extension Project 


Table 1.9-8 


Table 1.9-9 


Table 1.9-10 


Table 1.9-11 


Table 1.9-12 


Table 1.9-13 


Table 1.9-14 


Table 1.9-15 


Table 1.9-16 


Table 1.9-17 


Table 1.9-18 


Table 1.9-19 


Table 1.9-20 


Table 1.9-21 


Table 1.9-22 


Table 1.9-23 


List of Tables 


DRAFT EIR 


1996 Peak Hour Road Segment Level of Service ........ 1-519 
1996 Peak Generator Hour Signalized Intersection 

LEVEL ONGEIVICH RIAs AMIEL ee 0 ddeloc, soekcaese HMRC. oc ans 1-521 
1996 Peak Generator Hour Unsignalized 

Intersection: bevel, ofsServicem. .4h. . AeA 1-522 
1996 Peak Generator Hour Road Segment Level 

Oh Senvice Wt Ai ae ee PSs are Leet a se. 1-523 
1996 "Build" Condition - 10% Analysis .............. 1-524 
Projected Patrons of Ashland Station - Year 1996 

(Ashland StationzOnly)mey. sue aen Biever Ae 1-526 
MBTA Ridership Distribution - (Ashland Station 

Only Deer mete ete tas se me ert als 1-527 
1996 Peak Hour Signalized Intersection Levels of 

DELVICE MAS Hat ico UAU OLA CULV ite cate: teen ge ieee ace snes 1-534 
1996 Peak Hour Unsignalized Intersection Level 

OLSErVICE (Asiana olauOlm Only) ee wae ee a « w 1-536 
1996 Peak Hour Road Segment Level of Service 

LASMalicl tolatiOnr only) weteme © etecte eee eure e ree cs eee 1-537 
1996 Peak Generator Hour Signalized Intersection 

Levels of Service (Ashland Station Only) .............. 1-539 
1996 Peak Generator Hour Unsignalized 

Intersection Level of Service (Ashland Station 

Cory) Re Re ore te ene om ul Aone 1-540 
1996 Peak Generator Hour Road Segment Level 

onservice: (Ashland Station Only)e.-. .: ..).ee see «2s acy 1-541 
1996 Condition - 10% Analysis (Ashland Station 

POTN VG BS kad Fiat ol eae gee Sar VS Ee Ried 1-542 
Projected Patrons of Ashland Station - Year 2001 ........ 1-548 
HAG LAGRIOCTSDIE LO ISUIOLUIKION mmr attvel tna. % ete esta e aoe es 6s 1-549 





Page xxxvii 


Worcester Commuter Rail Extension Project 


Table 1.9-24 2001 Peak Hour Signalized Intersection Levels of 


Service. © tare eee, ee ete ede eels 


Table 1.9-25 2001 Peak Hour Unsignalized Intersection Level 


GIS EIViCE meee ae isda idk ccd vens 


Table 1.9-26 2001 "Build" Peak Hour Road Segment Level of 


SOPV ICG tee ree ee eee Pe ee Pee e 8 


Table 1.9-27 2001 Peak Generator Hour Signalized Intersection 


LevelstotiServices mum pre ee ee ie ee eee 


Table 1.9-28 | 2001 Peak Generator Hour Unsignalized 


Intersection Level of Service .................. 


Table 1.9-29 2001 "Build" Peak Generator Hour Road Segment 


LevelloiService Mari weet EERO: Soefleewds. . 


Table 1.9-30 2001 "Build" Condition - 10 % Analysis .......... 


List of Tables 


DRAFT EIR 


Page xxxviii 


Worcester Commuter Rail Extension Project DRAFT EIR 


TECHNICAL APPENDICES 


SECTION 1.0 TRAFFIC ANALYSIS 


This section presents the full traffic analysis conducted for the Draft Environmental 
Impact Report (DEIR). The analysis was conducted in accordance with guidelines 
established by MEPA. A separate analysis was conducted for each of the proposed 
commuter rail stations. The streets and intersections which were studied were 
selected based on the locations outlined in the Certificate of the Secretary of 
Environmental Affairs as well as locations identified as particular concern to the 
various Communities. 


The analysis is presented for the existing condition as well as the years 1996 and 
2001 assuming full build conditions. In addition a separate analysis was prepared 
for each station for the year 1996 assuming that station was the only station in 
service by 1996. This is presented as the "Single Station Only" analysis. 


The analysis was prepared for two periods, the peak roadway hours and the peak site 
generator hours. The peak roadway hours are those periods when traffic conditions 
are heaviest. The peak site generator hours are those periods when usage of the 
commuter rail stations is heaviest. 


In order to ascertain the traffic impacts of building the commuter rail stations both 
"No Build" and "Build" conditions are presented, in accordance with MEPA 
procedures. 


Traffic Analysis 
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APPENDICES 


SECTION 1.0 TRAFFIC ANALYSIS 


1.1. Analysis Methodology 


Ee en ee a EN (Cet Ss eC ee 


Level of Service - General Description 


Level of Service (LOS) is defined as a qualitative measure describing operational 
conditions within a traffic stream, and the perception of these conditions by motorists 
and/or passengers. A level of service definition generally describes these conditions 
in terms of such factors as speed and travel time, freedom to maneuver, traffic 
interruptions, comfort and convenience, and safety. Level of service is defined for 
each type of facility for which analysis procedures are available. These facilities 
include: signalized intersections, unsignalized intersections, roadway segments, 
merge and diverge areas, weaving areas, etc.. They are given letter designations, from 
A to F, with level of service A representing the best operating conditions and level 
of service F representing the worst. 


The analysis procedure and level of service definitions were developed by the 
Institute Of Transportation Engineers. The analysis procedures are found in the "1985 
Highway Capacity Manual, Special Report 209", published by the Transportation 
Research Board. 


There are several computer programs available to aide in level of service analysis. 
The program preferred by MEPA for the analysis of intersections is called CINCH. 
CINCH automates the analysis procedures set forth in the 1985 Highway Capacity 
Manual. This software package was utilized for the analysis of signalized and 
unsignalized intersections in this Environmental Impact Report. 


Level of Service for Signalized Intersections 


Level of service for signalized intersections is defined in terms of delay. Delay is a 
measure of driver discomfort, frustration, fuel consumption and lost travel time. 
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Specifically, level-of-service criteria are stated in terms of average stopped delay per 
vehicle for a 15-minute analysis period. 


Delay may be measured in the field, or may be estimated using procedures presented 
in the 1985 Highway Capacity Manual. Delay is a complex measure, and is 
dependent on a number of variables, including the quality of progression, the cycle 
length, the green ratio, and the volume-to-capacity (v/c) ratio of the lane group or 
approach in question. 


Level-of-Service A 


describes operations with very low delay, i.e., less than 5.0 seconds per vehicle. This 
occurs when progression is extremely favorable, and most vehicles arrive during the 
green phase. Most vehicles do not stop at all. Short cycle lengths may also contribute 
to low delay. 


Level-of-Service B 


describes operations with delay in the range of 5.1 to 15.0 seconds per vehicle. This 
generally occurs with good progression and/or short cycle lengths. More vehicles stop 
than for LOS A, causing higher levels of average delay. 


Level-of-Service C 


describes operations with delay in the range of 15.1 to 25.0 seconds per vehicle. 
These higher delays may result from fair progression and/or longer cycle lengths. 
Individual cycle failures may begin to appear in this level. The number of vehicles 
stopping is significant at this level, although many still pass through the intersection 
without stopping. 


Level-of-Service D 


describes operations with delay in the range of 25.1 to 40.0 seconds per vehicle. At 
level D, the influence of congestion becomes more noticeable. Longer delays may 
result from some combination of unfavorable progression, longer cycle lengths, or 
high v/c ratios. Many vehicles stop, and the proportion of vehicles not stopping 
declines. Individual cycle failures are noticeable. 


Level-of-Service E 


describes operations with delay in the range of 40.1 to 60.0 seconds per vehicle. 
This is considered to be the limit of acceptable delay. The high delay values 
generally indicate poor progression, long cycle lengths, and high v/c ratios. Individual 
cycle failures are frequent occurrences. 
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Level-of-Service F 


describes operations with delay in excess of 60.0 seconds per vehicle. This is 
considered to be unacceptable to most drivers. This condition often occurs with over 
saturation, i.e., when arrival flow rates exceed the capacity of the intersection. It may 
also occur at high v/c ratios above 1.00 with many individual cycle failures. Poor 
progression and long cycle lengths may also be contributing causes to such delay 
levels. 


Source: Chapter 9, 1985 Highway Capacity Manual, Transportation 
Research Board Special Report 209. 


Level of Service for Unsignalized Intersections 


Level of service criteria for unsignalized intersections are stated in very general terms. 
The criteria, shown in the following table, are based on the reserve, or unused, 
capacity of the lane in question. Reserve capacity is equal to the shared lane capacity 
of the lane minus the total traffic flow rate using the lane. Volume and capacity are 
stated as passenger cars per hour (pcph). 





















Reserve Capacity Level of Expected Delay to Minor Street Traffic 
(pcph) Service 
400+ A Little or no delay 
300-399 B Short Traffic Delays 
200-299 C Average Traffic Delays 
100-199 D Long Traffic Delays 
0-99 E Very Long Traffic Delays 
<0 
| When demand volume 
"queuing which may cause s 


_ condition usually warrants cea the intersection. 





These criteria are stated in general terms, without specific numeric values for vehicle 
delay. It is not possible to compare the LOS of an unsignalized intersection with that 
of a signalized intersection in terms of specific delay values. 


Source: Chapter 10, 1985 Highway Capacity Manual, Transportation 
Research Board Special Report 209. 
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Level of Service for Roadway Segments 


The LOS rating for a roadway segment differs from ratings assigned to signalized and 
unsignalized intersections. The LOS rating "E" for roadway segments starts at 57% of 
the total segment capacity. The segments being analyzed for the Commuter Rail 
Extension Project (two lane segments) have a maximum capacity of approximately 
2,600 vehicles per hour, depending on roadway geometrics. Thus, the LOS rating "E" 
has a range of 1,482 vehicles (with reserve capacity of 1,118) to 2,600 vehicles (with 
a reserve capacity of 0). Therefore, it becomes necessary to choose a point within the 
"E" range where the reserve capacity becomes critical. It was determined that a 
reserve capacity of 600 vehicles would guarantee that 21.5% of the reserve capacity 
was still available. This was chosen as the critical point and any roadway segment 
with a reserve capacity of less than 600 vehicles was considered to have an 
unacceptable level of service. 


Source: Chapter 8, 1985 Highway Capacity Manual, Transportation 
Research Board Special Report 209. 


Capacity Adjustment for Railroad Gate Closings 


Several at-grade railroad crossings exist within the study area. When a train crosses 
a roadway, gates are utilized to close the roadway to vehicular traffic. This closing 
allows for the safe co-existence of railroad and roadway traffic, at the expense of 
roadway or intersection capacity. When analyzing a signalized intersection which is 
influenced by an active railroad crossing controlled by a gate, it is necessary to 
account for the additional lost time in the analysis. Chapter 12 of the "1985 Highway 
Capacity Manual", Transit Capacity, gives the following relationship to equate 
passenger cars per lane to the loss time due to transit vehicles crossing the roadway. 


Passenger Car Equivalent (pce) = g/C x (Loss Time + 6) / 2 


Where g = effective green time 
C = Cycle length 
Loss Time = time gate is closed in seconds. 


When analyzing a roadway segment or an unsignalized intersection, the term g/C is 
equal to one (1). For one minute, or 60 seconds of loss time (gate closed) on a road 
segment, the directional volumes would be adjusted by adding 33 passenger cars to 
the traffic stream. 


At a signalized intersections the additional 33 passenger cars per minute of lost time 
is adjusted by multiplying by the g/C ratio on the affected intersection approach. This 
method results in a trial and error method of analysis if an optimized solution is 
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being calculated. An alternative to adjusting the traffic volume is to reduce the Ideal 
Saturation Flow rate by 33 vehicles per 1 minute of expected gate closing for the 
lanes effected by the gate closings. In this alternative analysis procedure the capacity 
is reduced in one of the first steps of the analysis procedure thereby making the 
adjustment to the output. 


For the signalized intersections which required an adjustment to account for the gate 
closings due to train traffic the Ideal Saturation Flow Rate was adjusted in the 
analysis. 


Background Traffic Growth 


Existing traffic volumes in a study area will typically increase over time. These 
increases vary depending on many factors the most significant being the construction 
of new developments, both commercial and retail, within the study area. Background 
traffic growth will also occur due to vehicles accessing developments outside of the 
study area via local roadways. Local socio/demographic factors such as increases in 
average automobile ownership per household, growth in employment, and 
population growth will effect the growth rate of the background traffic. 


The population projections for this decade, 1991 to 2000 and the next decade, 2001 
to 2010 were done for the Commonwealth based primarily on U.S. Census data. 
These projections indicate very low to slightly negative population growth for the 
communities in the proposed rail corridor. 


The economic projections for employment in the near future are optimistically 
hopeful. Stabilization and slow growth are anticipated. The latest projected 
employment figures revealed a decline of 1.5% in 1992 and estimated growth to be 
at + 1.6% by 1998. 


Typically a good key indicator of the short term background growth is the traffic 
growth as measured at a trend station if the station is not close to large projects 
which effect the volume of traffic at the trend station. Almost all count stations on 
non-interstate freeways, are showing traffic growing at a negative 1 to 2 percent per 
year, for the years 1987 to 1992. Trend station number 307 on Route 9 in 
Westborough is the exception. During last five years (1987 - 1992) the annual growth 
rate was 2.1% per year at this station. For the last three years (1989 - 1992), 
however, the annual growth rate at this station has been 1.2% per year. 


Recent traffic growth at Trend Station 307 seems to be affected by site specific traffic 
along or just off of Route 9 in Westborough. Such sites as the Speedway Plaza, Sam’s 
Club, Astra Pharmaceuticals, and other numerous small employment and shopping 
centers appear to be skewing the traffic growth data at the trend station. 
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The population projections, economic projections, and recent traffic growth history 
all indicate relatively little growth in recent years. To yield a more conservative 
estimate of growth the 1992/93 existing traffic volumes were factored by 0.5% per 
year through 1996. 


The background growth rate from 1996 to 2001 was increased to 1.5% per year to 
better reflect the average long term growth rate and the projected growth in 
employment for this area. 


In addition to normal background traffic growth, large projects, which would be 
considered Major Traffic Generators, proposed within the study area contribute to 
increased traffic volumes. Volumes from these projects are added to the normal 
background traffic growth to develop baseline or "No Build" traffic volumes. 


Station Ridership - Trip Generation 


The Central Transportation Planning Staff (CTPS) developed the expected ridership 
for the extension of the Framingham Line to Worcester for the years 1996, 2001, 
2006, and 2011 from transportation data relevant to the Boston Metropolitan Area. 


The projections are based on CTPS’s regional travel demand forecasting model. A 
detailed explanation of the model and the process used can be found in the 
"Commuter Rail Extension Feasibility Study: Framingham to Worcester, Milford, & 
Marlborough", by Stone & Webster Civil & Transportation Services, Inc., January 
1990. The projections were revised in May of 1994 to included the revised station 
locations and travel demand data from the 1990 census. The output from the model 
contained the expected ridership at each station for the design years, broken down 
by the expected communities of origin. The design year of 2016 was not analyzed 
since current projections indicate no increase in downtown Boston traffic between 
the years 2011 and 2016. 


The following table lists the CTPS projected inbound or outbound ridership per 
station and the community of ridership origin without a regional station at Route 495. 
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Station/Source Town ae? 
1996 2001 2006 2011 
Ashland Station 738 837 962 1093 
Ashland 377 418 471 523 
Holliston Ih) 299 320 344 
Hopkinton 47 53 65 76 
Ly oraeliateas |) jes 
Southborough 24 31 41 53 
Upton 0 7 12 18 
Westborough 0 4 10 14 
Southborough Station 550 553 550 555 
Hopkinton 92 Lhe 90 94 
Marlborough 228 232 235 238 
Southborough 90 94 97 99 
Upton 80 76 71 
Westborough 60 56 54 51 
Westborough Station 216 230 246 2635.00) 
Northborough 90 96 102 109 
Shrewsbury 64 70 1d 83 
Upton 40 41 43 46 
Westborough 23 24 25 
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Station/Source Town 

1996 | 2001 | 20062011 
_ Grafton Station 149 
__Boylston 20 
| Grafton 37 41 45 50 
Northbridge 28 30 32 35 
Shrewsbury 18 20 22 24 
Sutton 16 lr 18 20 
Millbury Station 149 162 178 hoo 
Auburn ZL 33 41 51 
Charlton 17 18 19 20 





Millbury 27 29 30 











Oxford 21 23 
Worcester 62 65 68 71 
Worcester Station 369 oe 421 448 
Auburn 18 22 pa) 34 
Holden 62 67 
Leicester 4 4 5 5 
Paxton 10 11 12 13 
Spencer 4 4 5 5 
West Boylston 52 34 37 40 








Worcester 247 258 273 284 












These projections were reduced by 6% to obtain the A.M. and P.M. peak period 
ridership, since CTPS’s data indicates that 6% of the current commuter rail ridership 
occurs outside of the peak period of commuting. 


Table 1.1-3 lists the expected inbound and outbound ridership for each station and 
the community of origin assuming a regional station is constructed at Route 495. 
Although ridership projections are shown for the year 2001, it is unlikely that a 
regional station would be in place at that time. Environmental issues, access issues 
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and other concerns would likely delay construction of a regional station to beyond 


2001. 
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Station/Source Town 


Ashland Station 
Ashland 


Southborough Station 


Hopkinton 





Marlborough 








Berlin 


Clinton 


Hudson 





Marlborough 


Milford 


Upton 





Westborough 


Analysis Methodology 


2001 
{17 


418 


117 

















Year 


2006 


791 
471 
320 
454 
126 





Southborough 95 105 117 
Regional Station 480 512 546 









Hopkinton 


Southborough 32 35 39 | 
126 131 138 
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Station/Source Town 
| Westborough Station 183 
Northborough 96 102 109 
Shrewsbury 70 ZT. 83 
Westborough 17 18 18 
Grafton Station 126 136 149 
Boylston 18 19 20 





Grafton 41 45 50 
Northbridge 30 
Shrewsbury 20 Zo 24 








Sutton 17 18 20 

| Millbury Station 162 

| Auburn 33 41 51 
Charlton 18 19 20 
Millbury 2e 25 30 
Oxford 19 21 23 
Worcester 65 68 71 

Worcester Station 





Auburn 
Holden 
Leicester 
Paxton 
Spencer 


West Boylston 








Worcester 


Total A.M. Or P.M. Ridership 
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All the proposed intermediate stations may not be constructed by the time proposed 
commuter rail service begins. Specifically, concerns have been expressed on the 
potential impacts associated with increased traffic to those stations that are on line. 


To accommodate these concerns a separate analysis was conducted for the year 1996 
conditions. Each intermediate station was analyzed as if it were the only station 
constructed by 1996. This results in a worst case analysis for traffic impacts at each 
station. The analysis also assumed that adequate parking would be available at the 
station. 


The expected ridership per station is listed by town of origin in Table 1.1-4. 






Station/Source Town Ridership 
Ashland Station 1041 
Ashland 377 
Holliston 279 
Hopkinton 98 
Marlborough 182 
Southborough 81 
Westborough 24 
Southborough Station 636 
Grafton 18 
Hopkinton 116 
Marlborough 192 
Milford 30 
Northborough 54 
Southborough 1 
Upton 26 
Westborough 83 
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Station/Source Town 











Westborough Station 506 
Berlin 5 
Boylston 19 
Grafton ahs, 
Millbury 4 
Northborough 95 
Northbridge 28 
Shrewsbury 82 
Sutton 18 
Upton 126 
Westborough 90 


Grafton Station 444 
Auburn 22 








Boylston 18 
Charlton 18 
Grafton 40 
Millbury Phe 
Northborough 62 


SE pe a ea See PT FTE pee meson ne aa age ne” eee Teme 


Northbridge 30 











Oxford 20 
Shrewsbury 89 
Sutton 17 
| Upton 30 
| Westborough 18 
Worcester 51 
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Station/Source Town Ridership 




















Millbury Station 347 
Auburn 29 
Boylston 17 
Charlton 21 
Grafton 37. 
Millbury 30 
Northbridge 28 
Oxford ue, 
Shrewsbury 82 
Sutton 16 
Worcester 68 

Worcester Station 593 
Auburn | 47 
Boylston 15 
Charlton 15 
Holden LW 
Leicester 4 
Millbury | 23 
Oxford 15 
Paxton 11 
Shrewsbury 41 
Spencer 4 
West Boylston 34 
Worcester S27 
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Ridership Per Train 


Due to the nature of rail service and its relationship to employment start times in 
Boston, ridership will not be distributed evenly on each train. There is no published 
data for distributing commuter ridership between trains. This lack of published data 
necessitated development of equations for ridership per train for this specific project, 
based on local ridership data. 


The use of the existing percentages of ridership from the Framingham Line directly 
to the new trains at the new stations would be accurate only if the new stations were 
to be served by extending the existing train schedule out to the new stations. If this 
were true, the additional service would result in no change in the number of trains 
or their arrival and departure times. 


The express service from Framingham to Back Bay necessitates new A.M. arrival 
times and new P.M. departure times since the express trains will be using the same 
tracks as the existing service. The changes in the number of peak hour trains serving 
the expanded suburban service from the existing Framingham Line combined with 
the changed arrival and departure times, make it necessary to derive equations for 
the determination of ridership, as opposed to directly applying the percentages of 
ridership from the existing Framingham Line. 


Using the existing Framingham Lines A.M. and P.M. weekday peak hour train 
ridership data, it was possible to determine an A.M. and a P.M. equation for the 
expected percentage of ridership per train. A "best fit" straight line equation was 
derived from the existing data for the A.M. and P.M. periods. 


The A.M. equation is based on the need to arrive at work for a specific time. The 
trains arriving at South Station between 6:50 and 9:20 were counted as being in the 
A.M. peak hours. 


The P.M. equation is based on departing work at a specific time. The trains departing 
South Station between 4:10 and 6:20 were counted as being in the P.M. peak hours. 


With the data generated from these equations it is possible to determine the 
approximate number of commuters on each train and thus determine at what time 
of the day they will enter or exit the local commuter rail station by using the 
expected train schedule. The assumption was made that the percentage of ridership 
from each local station would be the same for all stations. 


The A.M. equation is derived around 2.67 hours of service time for the A.M. peak 
hours, where as the P.M. equation is derived around 2.25 hours of service time for 
the P.M. peak hours. 
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The equation for the first A.M. train is: 


Percentage of Passengers on Train #1 = 
(Arrival Time - Beginning of A.M. Peak) x .6483 + .1812 
Where: e Time is in units of minutes 


The beginning of the A.M. Peak is 6:40 
The correlation coefficient is .9969 


Percentage = (7:10 - 6:40) x .6483 + .1812 = 19.6% 


The equation for subsequent A.M. trains is: 


Percentage of passengers on a train = 


[(Arrival Time - Beginning of A.M. Peak) x .6483 + .1812] - 
[(Arrival Time of Previous train - Beginning of A.M. Peak) x .6483 + .1812] 


The equation for the first P.M. train is: 
Percentage of Passengers on Train #1 = 
(Departure Time - Beginning of P.M. Peak) x .7706 - 1.3679 
Where: e The beginning of P.M. Peak is 4:05 
Percentage = (4:25 - 4:05) x .7706 - 1.3679 = 14.0% 

The equation for subsequent P.M. trains is: 
Percentage of passengers on a train = 


[(Departure Time - Beginning of P.M. Peak) x .7706 - 1.3679] - 
[(Departure Time of previous train - Beginning of P.M. Peak) x .7706 - 1.3679] 


Using the A.M. and P.M. equations for percentage of ridership developed from the 
existing Framingham Line the following percentage of ridership per train was 
estimated. 
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“ : : Departure Time SGU EES: a 
Train* Arrival Time A.M. PM. Passengers Project 
Stations 
502 06:55 | 
502A 07:10 19.6% 
504 07:50 
324% 
506 08:35 | — 
506A 08:50 32.5% 
508 09:15 
510 09:20 15.5% 
EP rieed ead ye 
515A 4:25 | 14.0% 
ia lilting eae 
519 4:55 
5:00 | 23.2% 
521 5520 
523A 5:30 23.1% 
449 Amtrak 5:55 
521A 6:10 | 34.7% 

















Vehicle Trip Generation 


Road segments and intersections are counted and analyzed in 15 minute periods. 
Typically counters begin a 15 minute period on the hour, 1/4 hour, 1/2 hour, or 3/4 
hour. Analysis for a one hour period would be for four consecutive 15 minute 
periods. Examples would be: 7:00 to 8:00, 7:15 to 8:15, 7:30 to 8:30, or 7:45 to 
8:45. 


With the expected percentage of ridership per train, the proposed train schedule, 
expected Kiss’n’Ride patrons per station, expected vehicle parking demand per 
station, and the following arrival and departure assumptions, it is possible to estimate 
when the site’s A.M. and P.M. peak generating hour will occur. The site generation 
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peak hours do not necessarily coincide with the local roadway peak hours. The 
preceding data can also be used to determine the site’s entering and exiting volume 
for the peak generating hours, or any specific hour such as the local area’s A.M. or 
P.M. peak hour. 


For arrivals, it is assumed that all commuters will arrive at the station uniformly over 
a 15 minute period beginning 20 minutes before the train is scheduled to depart for 
Boston. For departures, it is assumed that all commuters will exit uniformly over a 
15 minute period beginning within 1 to 3 minutes of the train arriving at a station. 


The data in the following tables for the years 1996 and 2001 was derived using the 
above parameters. 





P.M. (Outbound) 


Peak Peak 
Station Generator Peak Hour Peak Hour Generator 
Hour Hour 





Trips Trips Trips Trips 
7:15-8:15 7:30-8:30 5:00-6:00 5:30-6:30 
































Ashland Ss eeeepapee | SR Re tee 
Total 358 216 271 367 
Entering 329 198 24. 30 
Exiting 29 18 249 ao7 
7:00-8:00 7:30-8:30 4:45-5:45 5:30-6:30 
Total 295 205 120 303 
Entering 254 LAA 17 42 
Exiting 41 28 103 261 
7:00-8:00 7:30-8:30 4:45-5:45 5:45-6:45 
Westborough | 
Total 108 96 Pa 111 
Entering 
Exiting 
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Peak Peak 
Station Generator Peak Hour Peak Hour Generator 
Hour Hour 
Trips Trips Trips 
6:45-7:45 7:30-8:30 4:45-5:45 5:45-6:45 
Grafton 
Total 13 59 
Entering 54 48 1 4 
Exiting 4 4 12 55 
Millbury 
Total 74 65 Ws 76 
Entering 6 
Exiting 16 70 








A.M. (Inbound) P.M. (Outbound) 


























Peak Peak 
Station Generator Peak Hour Peak Hour Generator 
Hour Hour 
Trips Trips Trips Trips 
7:15-8:15 7:30-8:30 5:00-6:00 5:30-6:30 
Ashland 
Total 407 245 309 418 
Entering 374 oo 25 34 
Exiting a3 20 284 384 
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Station 





Entering 






Exiting 


Grafton 


Entering 


Exiting 





Roadway Systems 







Peak 
Generator 
Hour 





Trips 
7:00-8:00 





6:45-7:45 


58 





Peak Hour 


Trips 
7:30-8:30 








7:30-8:30 


51 






















Peak Hour 


Trips 
4:45-5:45 


Southborough 
The LET SIE a LL ek ce lla bal GG REGED 
Total 298 207 121 306 


Entering 256 178 Lyé 43 
Exiting 42 29 104 263 
7:00-8:00 7:30-8:30 4:45-5:45 5:45-6:45 
Westborough 
Total 114 102 26 hrs 





4:45-5:45 








Total 62 56 14 64 


; 





6:45-7:45 7:15-8:15 5:00-6:00 6:00-7:00 








Millbury 

Total 80 | 72 19 83 
Entering 74 66 2 7 
Exiting 6 6 17. 76 

















DRAFT EIR 






Peak 
Generator 
Hour 









5:30-6:30 













5:45-6:45 





5 





The roadway systems within the project’s study area and discussed in this report, 
include the full range of roadway types. These roadway types are defined as follows: 
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Limited Access Highways 


Limited access or controlled access highways are multi-lane, divided roadways where 
the only access to the highway is at grade separated interchanges. Limited access 
highways are the highest order of roadways, allowing the highest travel speeds and 
highest volumes of traffic. 


Major Divided State Highways 


Major divided state highways have two or more lanes in each direction with a 
median barrier or separation between the opposing travel lanes. Turns to and from 
adjacent land uses are common and it is this feature that distinguishes this roadway 
type from limited access highways discussed above. 


Undivided State Highways 


Several undivided state highways serve the project area. Undivided state highways 
are numbered routes but are usually only two lanes wide (1 lane in each direction). 
These roads serve as the major roadways between cities and towns, and connect to 
the larger highways discussed above. Some sections of these state numbered routes 
are, in fact, locally owned and maintained roadways. 


Arterial Roadways 


Arterial roadways are important routes but are not designated as state numbered 
highway routes. Arterial roadways can carry significant volumes of traffic and often 
provide important connections between towns. Arterial roads will be identified and 
discussed individually as they relate to each of the proposed station locations. 


Collector Streets 


Collector streets are generally two-lane roads connecting between the areas of a town 
or adjoining towns or connecting between higher level roads. Collector streets may 
often appear to be completely residential in character. Collector roads often carry a 
greater percentage of through traffic than local traffic and are used by large trucks for 
local deliveries. The collector streets that may be affected by the proposed project 
are discussed in the traffic section of the separate chapters for each of the proposed 
Station sites. 
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Subcollector Streets 


Subcollector streets are generally two-lane roads connecting between collector streets 
or a subcollector street and a higher level of road. Subcollector streets often appear 
to be completely residential in character. Subcollector streets tend to see a large peak 
of traffic during the A.M. and P.M. rush hours and some occasional through truck 
traffic. Typically a subcollector street will become known to locals as a short cut to 
get somewhere locally. The subcollector streets that may be affected by the proposed 
project are discussed in the traffic section of the separate chapters for each of the 
proposed station sites. 


Local Streets 


Local streets are roadways whose function is to serve the adjacent land use. There 
are very few local streets in the project corridor. Local streets do not carry through 
traffic because local streets do not connect between higher level roads. Local streets 
do not generally provide any opportunity to be used as short cuts by through traffic. 
Truck traffic on local roads is limited to trucks making a delivery along the local 
road. The local streets in the vicinity of each of the station sites are discussed in the 
traffic section of separate chapters for each of the proposed station sites. 


Minor Streets 


Minor streets are short dead end streets ending in a cul-de-sac whose function is to 
serve the adjacent land use, which is typically residential only. 


Analysis Methodology Page 1-21 


Worcester Commuter Rail Extension Project DRAFT EIR 


1.2 Worcester Station 
i a a de ar oe ee eee 


Project Introduction 


The proposed location for the Interim Worcester Commuter Rail station is east of 
Union Street at the Amtrak Station. Union Station when reconstructed will be the 
ultimate location for the Commuter Rail Station in the City of Worcester. For this 
analysis, it is expected that a 138 space parking lot will be constructed off of 
Shrewsbury Street with the addition of 47 parking spaces from the city owned 
parking lot along Grafton Street the site will have 185 parking spaces. This parking 
lot will be supplemented by two of the City owned parking lots along Grafton Street 
under Interstate 290 with an additional 138 parking spaces. All three parking lots will 
have a combined 323 parking spaces for commuter use. 


The proposed station will consist of the existing Amtrack platform with the addition 
of a mini-high platform at the westerly end for handicapped access, a drop off area 
for Kiss’n’Ride patrons, adequate lighting for public safety, and landscaping. Access 
to the stations parking lot will be provided by a driveway connecting to Shrewsbury 
Street. Access to the additional parking lots off of Grafton Street will be by driveways 
to Franklin Street and Grafton Street. 


Study Area 


The study area for assessment of traffic impacts at this station is focused on the site’s 
access to Shrewsbury Street and the westbound Shrewsbury Street intersection with 
the Washington Square Rotary. There have been numerous other traffic studies of the 
Washington Square area of the City of Worcester in recent years. 


This area has been and is being studied by projects to construct the Fallon/St. Vincent 
Medical City, the Worcester Convention Center, the revitalize Galleria Mall, The City 
of Worcester’s Gateway project, and the proposed intermodal transportation facility 
which includes a proposal to replace the Washington Square rotary with a signalized 
cross road intersection. 


Data Collection 


Traffic data from previous studies was used to obtain the existing traffic volumes. The 
expected A.M. and P.M. peak hour traffic volumes for the proposed site specific 
projects previously mentioned were added to the existing conditions to establish the 
year 1996 "No Build" traffic volumes. 
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The intersection of Shrewsbury Street with Mulberry Street and the Amtrak driveway 
was counted in December of 1989 for the City of Worcester I-290 access study. The 
intersection of Shrewsbury Street with the Washington Square rotary was counted in 
October of 1992 for the Fallon/St. Vincent Medical City traffic study. Analysis of 
Shrewsbury Street between the Washington Street rotary and Mulberry Street shows 
that the peak hour traffic volumes grew at negative 5.6 percent per year from 1989 
tO) 1992. 


The existing traffic data did not include the A.M. peak generator hour 6:30 to 7:30 
A.M. and the P.M. peak generator hour 6:00 to 7:00 P.M. 


The A.M. and P.M. peak hour existing conditions traffic volumes were determined 
for this analysis and are shown in Figures 1.2-1 and 1.2-2. 


Year 1992 Existing Conditions 


Unsignalized Intersections 


The existing unsignalized intersections were analyzed using the methodology set 
forth in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The software program "CINCH" was used to perform the 
analysis. The computerized output of "CINCH" is available at the MBTA and MEPA. 
The analysis is of the A.M. and P.M. peak hours. The A.M. and P.M. peak generator 
hours were not analyzed due to the lack of existing traffic volume data, but it is 
expected that the A.M. and P.M. peak hours will be the worst condition as it has 
been most of the suburban station scenarios. 


Levels of service for movements forced to wait for other movements to clear at 
unsignalized intersections are stated in terms of reserve capacity for the particular 
movement forced to wait. Reserve capacity is as the name implies the total capacity 
of a particular traffic movement minus the volume of traffic making that movement. 
A detailed description of level of service is provided in Section 1.1 of this report. 


Two unsignalized intersections were analyzed and include the following: 


Shrewsbury Street/Mulberry Street/Site Driveway 


This intersection is a cross road intersection located to the east of |-290. Shrewsbury 
Street is an arterial road connecting Route 9 to Washington Square. Mulberry Street 
is a one way collector road connecting Shrewsbury Street to East Central Street and 
access to northbound I-290. 
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Washington Square Rotary/Shrewsbury Street 


This "Y" intersection consists of the one way access to or from the rotary connecting 
to Shrewsbury Street. Traffic from the areas north, south, and west of the station 
would most likely travel through the rotary to enter the site. Traffic to areas south and 
west of the site would also most likely use the rotary to leave the site. 


The results of the A.M. and P.M. peak hour analysis of the existing conditions for the 
unsignalized intersections are listed in Table 1.2-1. The table shows the LOS rating 
as well as the reserve capacity in vehicles, for each intersection movement analyzed. 
As shown in the table, most of the analyzed intersection movements operate at 
acceptable levels of service with poor levels of service at some _ individual 
movements. During the A.M. and P.M. peak hour the westbound Shrewsbury traffic 
attempting to access the rotary has a level of service rating of "F". In the P.M. peak 
hour the traffic exiting the existing parking lot has a level of service rating of "F" 
along with the eastbound traffic turning left to northbound Mulberry Street. 





Worcester 
| PM. 


| Washington Square Rotary 

WB Shrewsbury Street F(-138) F(-215) 

| Shrewsbury with Site DW 

LT from EB Shrewsbury B(384) F(-13) 
LT from WB Shrewsbury A(728) A(611) 











FAs) 





Safety Concerns and Accident History 


The Worcester Police Department was contacted to determine if the intersections 
analyzed are a safety concern or high accident location. According to the 
Department, neither intersection is a serious safety concern or high accident location. 
The Massachusetts Highway Departments latest top 1,000 high accident intersection 
list for the Commonwealth was checked and neither intersection is on the list. 


Worcester Station Page 1-26 


Worcester Commuter Rail Extension Project DRAFT EIR 


Year 1996 Conditions 


To determine the impacts directly attributable to the proposed commuter rail station, 
conditions for the year 1996 were developed and analyzed with and without the 
commuter rail service in place. These are referred to as the "Build" and "No Build" 
conditions, respectively. Several assumptions were made in the development of these 
scenarios. It is assumed unless noted that no significant changes will occur to the 
study area road network. All roadways currently open for travel will remain open. No 
significant improvements to existing roadways, nor construction of new roadways are 
planned. 


It is assumed that the proposed replacement of the Washington Square Rotary with 
a cross road intersection to be done with the revitalization of Union Station into an 
intermodal terminal will not take place until after the year 2001. 


Year 1996 "No Build" Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments proximate to the study area. 
e Increases in existing traffic volumes due to population growth and development 


proximate to, but outside of the study area. 


Through discussion with the City of Worcester and MEPA, it was determined that 
there are several projects which could be in place by the year 1996 or the year 
2001. 


The major projects which will generate the most traffic is the Fallon/St. Vincent 
Medical City project. Other smaller traffic generating projects are the convention 
center, the intermodal transportation facility, and the revitalized Galleria Mall. 


The expected traffic volumes from these proposed facilities expected to be at the 
intersections analyzed were added to the base 1996 traffic volumes which were 
factored up from the 1992 existing conditions traffic volumes per the background 
traffic growth rate of plus 0.5 percent per year. 


Recent historic traffic data reviewed to determine the background annual rate of 
growth within the study area shows flat to negative traffic growth on the 
non-interstate roadways with the City of Worcester since 1989. 


This recent negative growth rate may be due to the economic down turn experienced 
throughout the region over the past years. Most economic indicators point towards 
a recovery, leading to lower unemployment, increase economic vitality, and hence 
higher growth in traffic volumes. 





Worcester Station Page 1-27 


Worcester Commuter Rail Extension Project DRAFT EIR 


To account for this potential growth, and to yield a more conservative analysis, a 
background growth rate of 0.5 percent per year was applied to the 1992 existing 
conditions traffic volumes. Figures 1.2-3 and 1.2-4 show the projected 1996 "No 
Build" A.M. and P.M. traffic volumes. 


The "No Build" traffic volumes assume that there will be neither a station constructed 
nor an extension of the commuter rail service to the City of Worcester. 


Year 1996 Trip Generation/Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 1996, a total of 2,137 persons would 
utilize the railroad for daily round trip commuting into the Boston area if all the 
proposed suburban commuter rail stations are constructed. 


By 1996, with the proposed basic or expanded service plan in place, the Worcester 
Station is expected to attract 369 daily round trip commuters. Of the expected 369 
daily commuters, 347 are expected to travel during the peak commuting hours to or 
from the Boston area. 


Of the 369 daily commuters 20 are expected to walk to and from the station, while 
an additional 28 will be dropped off. Based upon an average vehicle occupancy rate 
of 1.12, the remaining 321 Park’n’Ride patrons would result in a parking demand of 
287 spaces. 


The patrons who are projected to use the Worcester commuter rail station will likely 
reside within the towns of Auburn, Holden, Leicester, Paxton, Spencer, West 
Boylston, and the City of Worcester. Based on the proposed station locations, all 20 
of the patrons who are expected to walk to the station will resident within the City 
of Worcester. The number of peak period patrons who originate from each of the 
above towns are shown in Table 1.2-2. 


These ridership levels are expected to occur shortly after completion of the Worcester 
Station, therefore, these projections were used on the analysis of the 1996 "Build" 
conditions. 
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Year 1996 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same hour. Ridership on each train will vary depending on the desired 
arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before the start 
of the business day will be more in demand than trains which arrive either much 
earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The peak period ridership will be divided between five inbound trains during the 
A.M. peak period and five outbound trains during the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure times in Boston 
and the time between trains. Details of the development of these equations are 
presented in Appendix 1.1. 


Table 1.2-3 lists the projected distribution of ridership based on arrival/departure time 
in Boston. 
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Inbound Train Patrons 
502A 68 
504A Hr bY. 
506 79 
506A 34 
510 54 
TOTAL 347 
Outbound Train Patrons 
515A 49 
519 81 
521 80 
521A 120 | 
523 17 
TOTAL 347 | 





Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times, since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. 


The peak hours for the traffic entering or exiting the site is referred to as the peak 
generator hour. The peak generator hours were determined by analyzing the A.M. 
departure and P.M. arrivals in 15 minute intervals at the Worcester Station. The 
arrival were estimated to occur uniformly over a 15 minute arrival period ending 5 
minutes before the train departs for Boston. The departures were assumed to occur 
uniformly over a 15 minute period with the train to vehicle time being 2 to 4 
minutes on average. 


In Worcester the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 4:30 to 5:30 P.M. with the proposed commuter rail schedule the peak 
generator hours for the commuter rail station will be from 6:30 to 7:30 A.M. and 
from 6:00 to 7:00 P.M. 
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Once the project generated vehicles were distributed over time, the resulting hourly 
totals were assigned to the study area roadway system. Patrons who reside in 
Worcester would utilize a variety of travel routes, depending on the location of their 
residence. Riders originating in towns outside the City of Worcester were assigned 
to the major routes leading from their town to the proposed station off of Shrewsbury 
Street. 


Figure 1.2-5 shows the percentages of station related traffic utilizing the study area 
roadways for the 1996 "Build" condition. 


Upon implementation of the commuter rail service, commuters will shift from 
automobile usage to rail usage. Approximately the same number of vehicle trips will 
be made in the study area, but the trips to the rail station will be along alternate 
roadways and be of a shorter duration. Traffic volumes will increase in the immediate 
vicinity of the station, but will decrease on Route 9 and the Mass Pike. 


Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


¢ The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Worcester station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from traffic already travelling on Shrewsbury Street. The vehicles currently using 
Shrewsbury Street who are diverted into the station are called by-pass traffic. The 
vehicles currently by-passing the site were assigned to the roadway network as if they 
were new trips. No attempt was made to account for the reduction in volume on 
specific roadways, thus this analysis is a "worst case" analysis. Figures 1.2-6 and 
1.2-7 show the A.M. and P.M. 1996 "Build" peak hour traffic volumes, respectively. 


Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics, etc. remain unchanged, unless noted. 
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Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" conditions using the same methodology as with the existing conditions 
analysis. Results of the A.M. and P.M. peak hour analysis for the year 1996 "No 
Build" and "Build" conditions are listed in Table 1.2-4. Under the 1996 "No Build" 
conditions most of the intersection movements are at undesirable levels of service 
ratings. The access to the rotary from westbound Shrewsbury Street is at level of 
service rating of "F" in both the A.M. and P.M. peak hours. The level of service rating 
for the eastbound Shrewsbury Street traffic turning left to northbound Mulberry Street 
is "F" in the P.M. peak hour and the traffic exiting the site currently a city parking lot 
and the Amtrak Station will have a level of service rating of "E" in the A.M. peak 
hour and a "F" on the P.M. peak hour. 
































Table d Intersection Level of Service 
No Build Build 
Worcester 
A.M. P.M. A.M. P.M. 

Washington Square Rotary 

WB Shrewsbury Street F(-363) F(-453) F(-357) F(-453) 
Shrewsbury with Site DW 

LT from EB Shrewsbury | C(289) F(-121) C(289) F(-121) 

LT from WB Shrewsbury A(702) A(566) A(715) A(591) 

All from Site DW F(-50) E(56) E(29) 
10S (Reserve Capacity - Vehicles) CC a 





Under the 1996 "Build" conditions the level of service rating don’t change except for 
the P.M. peak hour level of service rating for the site’s access to Shrewsbury Street, 
which improves to "E" from "F" because there is no appreciable traffic from the 
commuter rail station until after 5:35 P.M. when the first evening peak period train 
arrives from Boston. 


Year 1996 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.2-5 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak hours. 
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As shown in Table 1.2-5 no intersections during both the A.M. and P.M. peak hours 
will see ten percent or more of their traffic on the 1996 "Build" condition from the 
commuter rail station. 





Worcester 











Westbound Shrewsbury Street with 
the Washington Square Rotary 


Shrewsbury with Site DW 


















Year 1996 Worcester Station Only 


Interim service which is expected to commence in the Fall of 1994 is anticipated to 
attract up to 300 patrons on three trains leaving the Worcester Interim Station 
between 5:50 A.M. and 7:45 A.M. and returning from Boston between 5:50 P.M. and 
7:00 P.M. The Notice of Project Change for Interim Service to Worcester Only, filed 
with the Secretary of Environmental Affairs on November 29, 1993 was approved in 
a Certificate issued on January 14, 1994. The traffic impacts associated with the 
stations diverted traffic were judged not to be significant, due to the fact that most 
of the traffic to or from the station will occur outside of the A.M. and P.M. peak 
hours. 


The Secretary’s Certificate does not allow for an increase in interim train service to 
basic or full until the section to be double track is constructed and at least one 
suburban station is on line for service with the interim Worcester Station. It is very 
unlikely that only one suburban station will come on line, thus a Grafton or Millbury 
Station will divert a large portion of the commuters that would be back tracking to 
Worcester keeping the traffic down to the 1996 "Build" conditions. 


Year 2001 Conditions 


Similar to the 1996 conditions, an analysis was conducted for the projected "No 
Build" and "Build" traffic conditions in the year 2001. Procedures and methodology 
for this analysis were the same as the 1996 conditions analysis. A detailed description 
of the analysis methodology is presented in Section 1.1 of this report. 


Year 2001 “No Build" Traffic Volumes 


To determine the year 2001 "No Build" traffic volume, the traffic volumes under the 
1996 "No Build" conditions were adjusted based on anticipated growth in population 
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and employment throughout the region. A growth rate of 1.5 percent per year was 
applied to the 1996 "No Build" traffic volumes. The traffic volumes for the known 
site specific developments were added to the 1996 "No Build" traffic volume and 
increased at the 1.5 percent rate per year along with the 1996 base traffic volumes. 
Figure 1.2-8 and 1.2-9 show the projected year 2001 "No Build" traffic volumes 
within the study area for the A.M. and P.M. peak hours. 


Year 2001 Trip Generation/Parking 


Minor shifting is expected to occur on the town of origin of the patrons utilizing the 
proposed Worcester Station as presented in the 1996 conditions. The Massachusetts 
Central Planning Staff (CTPS) performed an analysis of the projected ridership on the 
proposed commuter rail extension for the year 2001. CTPS projected that a total of 
2,300 persons are expected to utilize the railroad for daily round trip commuting into 
the Boston area if all the proposed suburban commuter rail stations are constructed. 


By the year 2001, the proposed Worcester Station is projected to attract 390 daily 
round trip commuters with the proposed full or basic service plans in operation. Of 
the expected 390 daily commuters, 371 are expected to travel during the peak 
commuting hours to or from the Boston area. 


Of the 390 daily commuters 20 are expected to walk to and from the station, while 
an additional 30 will be dropped off. Based upon an average vehicle occupancy rate 
of 1.12, the remaining 340 Park’n’Ride patrons would result in a parking demand of 
304 spaces. This is less than the proposed 385 supplied parking spaces leaving room 
for growth and the unusual days when more commuters use transit due to unusual 
weather or other conditions in which automobile commuters switch for the day to 
Mass transit. 


The patrons who are projected to use the Worcester commuter rail station will likely 
reside within the towns of Auburn, Holden, Leicester, Paxton, Spencer, West 
Boylston, and the City of Worcester. Based on the proposed station location, all 20 
of the patrons who are expected to walk to the station will reside within the City of 
Worcester. The number of peak period patrons who originate from each of the above 
towns are shown in Table 1.2-6. These ridership level are expected to occur by the 
year 2001, therefore, these projections were used in the analysis of the 2001 "Build" 
conditions. 
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Town Riders* 
Auburn 23 
Holden 5) 
Leicester 4 
Paxton 10 | 
Spencer 4 
West Boylston 32 
Worcester 243%. 
TOTAL 371 











Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same hour. Ridership on each train will vary depending on the desired 
arrival time in Boston. Trains which arrive in Boston up to 20 minutes before the start 
of the business day will be more in demand than trains which arrive either much 
earlier or later. Similar trends are expected during the P.M. peak return trip period. 
Trains that depart Boston 15 to 20 minutes after the close of business will be in 
greater demand than those that depart at other times. 


The total peak period ridership will be divided between five inbound trains during 
the A.M. peak period and five eastbound trains during the P.M. peak period. The 
patrons would not be evenly distributed on the available trains. The ridership per 
train was determined using the regression equations based on arrival and departure 
times in Boston and the time between trains. Details of the development of these 
equations are presented in Section 1.1 of this report. 


Table 1.2-7 lists the projected distribution of ridership based on arrival/departure 
times in Boston. 
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Inbound Train Patrons 
502A 73 
504A 119 
506 85 
506A 36 
510 58 
TOTAL 371 
Outbound Train Patrons 
515A b's 
519 86 
521 86 
521A 128 
523 19 
TOTAL 371 





Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic and for 
the cost savings in parking fees and tolls. The commuters who shift to the commuter 
rail will shift their local departure and arrival time since their commuting time is 
typically longer than travelling by automobile. This change in commuting time results 
in the A.M. and P.M. peak hours of the site to lie totally or partially outside the 
standard hours of 7:00 to 9:00 A.M. and 4:00 to 6:00 P.M. 


The peak hour for the traffic entering or exiting the site is referred to as the peak 
generator hour. The peak generator hours were determined by analyzing the A.M. 
departure and P.M. arrivals in 15 minute intervals at the Worcester Station the 
arrivals were estimated to occur uniformly over a 15 minute arrival period ending 5 
minutes before the train departs for Boston. The departures were assigned to occur 
uniformly over a 15 minute period within the train to vehicle time being 2 to 4 
minutes on average. 


In Worcester the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 4:30 to 5:30 P.M. With the proposed commuter rail schedule the 
peak generator hours for the commuter rail station will be from 6:30 to 7:30 A.M. 
and from 6:00 to 7:00 P.M. 
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Once the project generated vehicles were distributed over time, the resulting hourly 
totals were assigned to the study area roadway system. Patrons who reside in 
Worcester would utilize a variety of travel routes depending on the location of their 
residence. Riders originating in towns outside the City of Worcester were assigned 
to the major routes leading from their town to the proposed station off of Shrewsbury 
Street. 


Figure 1.2-10 shows the percentages of station related traffic utilizing the study are 
roadways for the 2001 "Build" condition. 


Year 2001 "Build" Traffic Volumes 


Traffic volumes under the year 2001 "Build" conditions consist of two primary 
elements: 


¢ The projected 2001 "No Build" traffic volumes 
e Traffic specifically diverted to the proposed Worcester Commuter Rail Station. 


A portion of the traffic volumes heading to the proposed station will be diverted from 
traffic all ready on Shrewsbury Street. The vehicles currently using Shrewsbury Street 
who are diverted into the station are call by-pass traffic. The vehicles currently 
by-passing the site were assigned to the roadway network as if they were new trips. 
No attempt was made to account for the reduction in volume on specific roadways, 
thus this analysis is a "worst case" analysis. Figures 1.2-11 and 1.2-12 show the A.M. 
and P.M. 2001 "Build" peak hour traffic volumes. 


Year 2001 Peak Hour Level of Service Analysis 


The same study area elements that were analyzed under the 1992 existing conditions 
were analyzed under the 2001 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumption assumes that 
the traffic volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics remain unchanged unless noted. 


Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 2001 "No Build" and 
"Build" conditions using the same methodology as with the existing conditions 
analysis. Results of the A.M. and P.M. peak hour analysis for the year 2001 "No 
Build" an "Build" conditions are listed in Table 1.2-8. Under the 2001 "No Build" 
conditions most of the intersection movements are at undesirable levels of service 
ratings. The access to the rotary from westbound Shrewsbury Street is of a level of 
service rating of "F" in both the A.M. and P.M. peak hours. The level of service rating 
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for the eastbound Shrewsbury Street traffic turning left to northbound Mulberry Street 
is "F" in the P.M. peak hour and the traffic exiting the site currently a city parking lot 
and Amtrak Station will have a level of service rating of "E" in the A.M. peak hour 
an a"F" in the P.M. peak hour. 


Under the 2001 "Build" conditions the level of service rating don’t change except for 
the P.M. peak hour level of service rating for the site’s access to Shrewsbury Street, 
which improves to "E" from "F" because there is no appreciable traffic from the 
commuter rail station until after 5:35 P.M. when the first evening peak period train 
arrives from Boston. 





No Build Build 
one en mi 


WB Shrewsbury Street F(-463) F(-561) F(-465) F(-561) 
Shrewsbury with Site DW 


Worcester 


Washington Square Rotary 


LT from EB Shrewsbury C(244) F(-193) C(244) F(-193) 
LT from WB Shrewsbury A(677) A(536) A(692) A(563) 
All from Site DW E(45) F(-54) E(41) E(20) 























Year 2001 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes Table 1.2-9 lists the site generated 
traffic as a percentage of the total traffic within the study area. During the A.M. and 
P.M. peak hours. 


As shown in Table 1.2-9 no intersections in the A.M. and P.M. peak hours will see 
ten percent or more of their traffic in the 2001 "Build" condition from the commuter 
rail station. 
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001 “Build” Condition Percen 
Peak Hours 
Worcester 
A.M. P.M. 
Westbound Shrewsbury with the 0.4% 0.0% 
Washington Square Rotary 
Shrewsbury with Site DW 6.4% 0.0% 








Summary of Findings 


The results of the LOS analysis indicate that no changes in levels of service at the 
intersections analyzed will occur due to construction of the Worcester Interim 
Station. 
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1.3 Millbury Station Route 122 


Access Station 
sk eee ee te A ee a ee ta 


Project Introduction 


The proposed Millbury Commuter Rail Station Alternative (accessed from Route 122) 
will be located in the northerly corner of the Town of Millbury, north of Route 122 
and south of the railroad tracks. Access to the site will be gained from Route 122 at 
a point opposite the Mass Pike ramp terminus at Exit 11. The proposed site includes 
two industrial zoned parcels and one residentially zoned parcel. 


This site was selected by both the MBTA and a citizen committee, established by the 
Millbury Board of Selectmen, after reviewing other potential sites. This location was 
chosen based on its potential parking capacity, availability of vacant land, proximity 
to major access roads, joint development potential and the minimal potential for 
environmental impacts. 


The proposed station will consist of two 800 foot long low level platforms with a 45 
foot long mini-high platform for handicapped access, a pedestrian overpass, a 
drop-off area for Kiss’n’Ride patrons, adequate lighting for public safety, and 
landscaping. A commuter parking lot of 300 spaces would be constructed in 
conjunction with the rail station. Access to the station’s parking lot would be gained 
via a 1,200 foot long access road connected to Route 122 (Grafton Street). 


Study Area 


The study area for assessing the traffic impacts of this station focused on the 
roadways which are anticipated to be used as the major access routes. These 
roadways include: 


e Grafton Street, State Route 122 
e Southwest Cutoff, U.S. Route 20 


Both of these roads are owned and maintained by the Massachusetts Highway 
Department. 


Grafton Street, State Route 122, is a 40 foot wide two lane road. The Southwest 
Cutoff, U.S. Route 20, begins in the southwestern part of this study area as a 40 foot 
wide two lane road. Just west of Grafton Street, U.S. Route 20 becomes a four lane 
divided highway as it passes under Grafton Street and the Conrail Tracks. The four 
lane divided highway extends for approximately 1/4 of a mile before changing into 
a four lane, undivided highway, extending into the Town of Shrewsbury. 
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The intersections analyzed within the study area are controlled by stop signs or traffic 
signals. 


Most of the commuters who are expected to use this station are believed to be 
currently accessing the Mass Pike at Exit 11 to travel to downtown Boston. 
Commuters from the towns of Charlton or Oxford who will use this station are 
believed to be accessing the Mass Pike at Exit 10 in Auburn. 


Data Collection 


To assess the existing transportation environment, a traffic data collection program 
was performed from September of 1992 to May of 1993. Data items necessary for 
the operational levels of service include: peak hour traffic volumes, intersection 
turning movements, vehicle classifications, traffic signal phasing, and the geometric 
configuration of roadway links and intersections. 


Intersection turning movement counts used for the existing conditions analysis, were 
performed at the following intersections on the dates indicated: 


A.M. P.M. 
Grafton Street with Exit 11 of the Mass Pike 05-11-93 05-11-93 
Grafton Street with Wheelock Ave. 10-13-92 10-08-92 
Northbound Grafton Street with the Ramp to Eastbound U.S. 20 05-19-93 05-19-93 
Southbound Grafton Street with the Ramp to Eastbound U.S. 20 05-19-93 05-19-93 
Grafton Road with the Ramp to Westbound U.S. 20 05-18-93 05-18-93 
U.S. Route 20 with the Mall and driveway to businesses 11-19-93 09-01-92 
Eastbound U.S. 20 with the Ramp to Southbound Grafton Street 05-19-93 05-19-93 
Eastbound U.S. 20 with the Ramp to Northbound Grafton Street 05-19-93 05-19-93 
Westbound U.S. 20 with the Ramp to Grafton Road 05-18-93 05-18-93 


Vehicle turning movement counts were observed and recorded from 6:00 to 9:00 
A.M. and from 4:00 to 7:00 P.M. These observation periods were selected to ensure 
recording of the intersection peak hour volumes and the volumes during the 
projected commuter rail station peak generator hour. 


Vehicles were classified into two categories: cars and trucks or busses. Volumes were 
recorded in the standard 15 minute intervals to allow for determination of the peak 


hour and calculation of the peak hour factor. The 1992 A.M. peak hour traffic 
volumes are shown in Figure 1.3-1, and the 1992 P.M. peak hour traffic volumes are 


shown in Figure 1.3-2. The 1992 A.M. peak generator hour traffic volumes are shown 
in Figure 1.3-3, and the 1992 P.M. peak generator hour traffic volumes are shown 
in Figure 1.3-4. 
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Millbury Station - Route 122 
FIGURE 1.3-1 
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Traffic signal phasing and timings are typically required for the analysis of signalized 
intersection operations. The existing traffic signals within the study area are traffic 
actuated. The phasing patterns were observed in the field. The current signal timings 
were not obtained from the Massachusetts Highway Department (MHD), instead the 
optimization routine of "CINCH" was used to estimate the existing or future 
conditions. This was done because the districts within the MHD have personnel 
assigned to change the traffic signal timings of the signals that they own and maintain 
to fit the current traffic patterns. 


Intersection geometric configurations were determined through field observations. 
Geometric elements such as number and use of travel or intersection lanes, lane 
widths, and roadway grades which are required for operational analysis were field 
measured or estimated. 


The field data sheets for the counts are available for review at the MBTA or MEPA 
Office. 


Year 1992 Existing Conditions 


Signalized Intersections 


The existing signalized intersections were analyzed using the methodology set forth 
in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The micro-computer software program "CINCH", developed by 
the Central Transportation Planning Staff (CTPS) was used for the intersection 
analysis. This program automates the analysis procedures of the HCM. 


Grafton Street with Exit 17 


The intersection of Grafton Street With Exit 11 is a "T" intersection. The intersection 
is controlled by a two phase traffic actuated signal. The traffic turning right from 
southbound Grafton Street to the Turnpike or turning right from the Turnpike to 
southbound Grafton Street have what is termed as a free right turn, that is the right 
turning traffic uses a lane separated from the intersection by a fairly large traffic island 
and the movement is not controlled by the traffic signals. Since the right turning 
volumes are not controlled by the traffic signal they are not included in the analysis. 


Grafton Street with Wheelock Avenue 


The intersection of Grafton Street with Wheelock Avenue is a "T" type intersection. 
The intersection is controlled by a two phase traffic actuated signal. 
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Table 1.3-1 list the results of the signalized intersection analysis for the A.M. and 
P.M. peak traffic hours. As shown in the table, both the Grafton Street/Exit 11 
intersection and the Grafton Street/Wheelock Avenue intersections are operating at 
acceptable overall peak hour levels of service. The northbound approach from the 


Exit 11 ramp is at LOS "E" in the P.M. peak hour. 










































Milloury (Roney 2) Peak Hour Peak Generator Hour 
Route 122 and Exit 11** D(33.2) 
Eastbound A(3.2) C(15.7) A(3.2) B(9.5) 
Westbound A(4.9) C(21.6) A(4.8) B(9.6) 
| Northbound B(10.9) E(59.5) B(9.2) B(10.3) 
Route 122 and Wheelock** A(4.0) B(6.0) A(4.0) A(2.6) 
Eastbound A(3.0) A(2.4) A(3.1) A(1.8) 
Westbound A(3.3) B(8.4) A(3.2) A(2.2) 
Northbound B(11.4) B(11.2) 


B(13.4) 












Analysis was also performed for the peak generator hours, the A.M. or P.M. hour 
when the highest traffic volumes are entering or exiting the site. A detailed discussion 
of the determination of the peak generator hours is contained in the Trip Distribution 
And Assignment Section of this report. 


The results of the A.M. and P.M. peak generator hour analysis are also listed in 
Table 1.3-1. As shown in the table, both the Grafton Street/Exit 11 intersection and 
the Grafton Street/Wheelock Avenue intersection are operating at acceptable overall 
peak generator hour levels of service as are all of the individual directional 
movements. 


Unsignalized Intersections 


The existing unsignalized intersections were analyzed using the methodology set 
forth in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The micro-computer software program "CINCH" was used to 
perform the analysis. As with the signalized intersections, the A.M. and P.M. peak 
hours and peak generator hours were analyzed. 
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As opposed to signalized intersection results, the level of service rating for 
unsignalized intersections are stated in terms of reserve capacity. Reserve capacity 
is as the name implies: the total capacity of a particular traffic movement minus the 
volume of traffic making that movement. Another important difference between 
signalized and unsignalized analysis is there is no overall rating for unsignalized 
intersections. A detailed description of level of service is provided in Section 1.1 of 
this report. 


Grafton Street with the Westbound Route 20 Ramp 


The Ramp from or to Route 20 westbound intersects the southbound side of Grafton 
Street at 90 degrees forming a "T" intersection. The traffic from westbound Route 20 
is controlled from turning left or right onto Grafton Street by a stop sign. 


Grafton Street Southbound with the Eastbound Route 20 Ramp 


The Ramp from or to Route 20 eastbound intersects the southbound side of Grafton 
Street at 90 degrees forming a "T" intersection. Turning traffic is limited to right turns 
only, thus there are only three Movements allowed. They are the southbound through 
movement, the eastbound right turn movement from Grafton Street, and the 
southbound right turn movement from Route 20. The eastbound right turn movement 
is controlled by a stop sign. 


Grafton Street Northbound with the Eastbound Route 20 Ramp 


The Ramp from or to Route 20 eastbound intersects the northbound side of Grafton 
Street at 90 degrees forming aT" intersection. Turning traffic is limited to right turns 
only, thus there are only three movements allowed. They are the northbound through 
movement, the eastbound right turn movement from Grafton Street, and the 
northbound right turn movement from eastbound Route 20. The northbound right 
turn movement is controlled by a stop sign. 


Route 20 Westbound to or from the Grafton Street Ramp 


The ramp to or from Grafton Street intersects the westbound side of Route 20 at 90 
degrees forming a "T" intersection. Turning traffic is limited to right turns only, thus 
there are only three movements allowed. They are the westbound through 
movement, the right turn movement from Route 20, and the westbound right turn 
movement from Grafton Street. The westbound right turn movement is controlled by 
a stop sign. 
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Route 20 Eastbound to or from the Southbound Grafton Street Ramp 


The ramp to or from Southbound Grafton Street intersects the eastbound side of 
Route 20 at 90 degrees forming a "T" intersection. Turning traffic is limited to right 
turns only, thus there are only three movements allowed. They are the eastbound 
through movement, the southbound right turn movement from Grafton Street, and 
the eastbound right turn movement from Southbound Grafton Street. The eastbound 
right turn movement is controlled by a stop sign. 


Route 20 Eastbound to or from the Northbound Grafton Street Ramp 


The ramp to or from Northbound Grafton Street intersects the eastbound side of 
Route 20 at 90 degrees forming a "T" intersection. Turning traffic is limited to right 
turns only, thus there are only three movements allowed. They are the eastbound 
through movement, the right turn movement from Route 20, and the eastbound right 
turn movement from northbound Grafton Street. The eastbound right turn movement 
is controlled by a stop sign. 


Route 20 with the Mall and Truck Business Driveways 


Route 20 intersects the driveways to the Mall and the Truck Business at a 90 degree 
angle forming a cross road intersection. There are left turning lanes and two through 
lanes for the eastbound or westbound Route 20 traffic. There is also right turning 
deceleration lane to access the Mall and a right turning acceleration lane for access 
to Route 20 from the Mall. Access from the Mall to Route 20 is limited to a right turn 
only onto westbound Route 20 and is controlled by a stop sign. Access to Route 20 
from the Truck Business is uncontrolled but exiting traffic behaved as if it was stop 
sign controlled. 


The results of the A.M. and P.M. peak hour analysis of the unsignalized intersections 
are found in Table 1.3-2. As shown in the table, most of the analyzed intersection 
movements are operating at acceptable level of service ratings. 
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Peak Hour 


Millbury (Route 122) 
A.M. 





_ SB Grafton and Route 20 East 








RT from Ramp 
NB Grafton and Route 20 East 





RT from Ramp (280) 
_ WB Route 20 and Grafton 
RT from Ramp to WB 20 A(499) 
RT from Ramp to EB 20 
| EB Route 20 and NB Grafton 


A(423) 


| EB Route 20 and SB Grafton 
| 
a 








P.M. 


C(229) 


C(217) 


A(489) 








Peak Generator Hour 


A.M. 


| Grafton and Route 20 West 


| _LT from NB Grafton B(383) C(262) A(407) A(439) 
LT and RT from Ramp E(77) F(-236) D(159) (136) 


B(380) 


A(574) 


A(488) 








DRAFT EIR 


P.M. 









B(394) 





(352) 


(381) 


A(661) 





| RT from Ramp to EB 20 B(345) A(415) A(432) A(561) 
| Route 20 and Mall 
LT from EB Route 20 A(422) D(132) A(489) B(313) 
LT from WB Route 20 C(235) B(388) B(305) A(541) 
All from Truck Business A(456) F(-2) D(113) D(111) 
RT from Mall A(646) _B(300) _ AG6I 





al taluaeed 


The traffic turning left or right from WB Route 20 to Grafton St. in the A.M. peak 
hour is LOS "E". The traffic turning left or right from WB Route 20 to Grafton St. in 
the P.M. peak hour is LOS "F". The traffic turning right from EB Route 20 to SB 
Grafton St. in the P.M. peak hour is LOS "E". 


The results of the A.M. and P.M. peak generator hour analysis of the unsignalized 
intersections are also listed in Table 1.3-2. As shown in the table, all of the 
intersection movements analyzed are operating at acceptable level of service ratings. 


Millbury Station Route 122 Access Option Page 1-60 


Worcester Commuter Rail Extension Project DRAFT EIR 


Roadway Segments 


The average daily traffic (ADT) and average weekday traffic (AWDT) are shown on 
Figure 1.3-5. The existing roadway segments were analyzed using the methodology 
set forth in the 1985 Highway Capacity Manual, Transportation Research Board, 
Special Report 209, (HCM). The micro-computer software program "Highway 
Capacity Software (HCS)" version 1.5 was used to perform the analysis. As with the 
signalized and unsignalized intersections, the A.M. and P.M. peak hours and peak 
generator hours were analyzed. 


The results of the A.M. and P.M. peak hour analysis of the roadway segments are 
found in Table 1.3-3. As shown in the table many of the analyzed roadway segments 
are operating at the level of service rating of "E". However, all but four of the 
segments analyzed operate within the acceptable range of reserve capacity (greater 
than 600 vehicles). The roadway segments which have an unacceptable reserve 
capacity in the peak hours are as follows: 


e Route 122 North of Exit 11 in the P.M. peak hour 
e Route 122 North of Wheelock in the P.M. peak hour 
¢ Route 20 West of Grafton St. in the A.M. and P.M. peak hours 

















i Peak Hour Peak Generator Hour 
Millbury (Route 122) 
A.M. P.M. A.M. P.M. 
Route 122 South of Exit 11 E(964) E(845) D(1067) D(1377) 
Route 122 North of Exit 11 E(744) E(441) E(846) E(926) 
Route 122 North of Wheelock E(628) E(262) E(904) E(889) 
Route 20 West of Route 122 E(417) E(450) E(587) E(886) 
EB Route 20 West of Mall B(2042) A(2425) A(2224) A(2552) 
WB Route 20 West of Mall A(2496) B(2177) A(2499) A(2445) 
The number in parenthesis oe the ene mae of: e toad. Reserve Spec | is the additional traffic 











Safety Concerns And Accident History 


The Millbury Police Department was contacted on June 21, 1994 to determine the 
existence and location of any safety concerns or high accident intersections. Chief 
Handfield indicated that no existing serious safety concerns or high accident locations 
currently exist within the MBTA study area. Preliminary analysis of accident data 
supplied by the Department supports this conclusion. 
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Year 1996 Conditions 


To determine the impacts directly attributable to the proposed rail station, the year 
1996 conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned. 


Year 1996 "No Build” Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments within the study area. 
e Increases in existing traffic volumes due to population growth and development 


within the vicinity of, but outside of the study area. 


Through discussions with the Town of Millbury, it was determined that no major new 
developments are planned within the study area by 1996. Therefore, this element 
does not affect the estimation of the 1996 "No Build" traffic volumes. 


Historical traffic data was reviewed to determine the annual rate of growth in traffic 
volumes within the study area. The Massachusetts Highway Department compiles 
and publishes traffic volume data, through a statewide traffic counting program. One 
count site in Millbury is published in the state’s traffic volume data. The site on 
Route 122 experienced a growth rate of negative 0.1 percent over the last few years. 
The trend station for this area is located on Route 9. The data from this station 
showed an average growth rate of negative 1.1 percent over the last 3 years. 


This negative growth rate is most likely due to the economic downturn experienced 
throughout the region over the past years. Economic indicators point towards a very 
slow recovery, leading to lower unemployment, increased economic vitality, and 
hence higher growth in traffic volumes. 


To account for this potentially low growth, and to yield a more conservative analysis, 
a background traffic growth rate of 0.5 percent per year was applied to the 1992 
Existing condition traffic volumes to obtain the 1996 "No Build" traffic volumes. 


Figure 1.3-6 shows the projected A.M. peak hour traffic volumes, and Figure 1.3-7 


shows the projected P.M. peak hour traffic volumes. Figure 1.3-8 shows the projected 
A.M. peak generator hour traffic volumes, and Figure 1.3-9 shows the projected P.M. 


peak generator hour traffic volumes. 
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The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail service to Worcester. 


Year 1996 Trip Generation And Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 commuters are 
expected to utilize the railroad for daily round trip commuting into Boston. 


In 1996, the proposed Millbury Station is projected to attract a total of 149 daily 
round trip commuters. Twelve of these patrons would be dropped off at the station. 
Based upon an average automobile occupancy rate of 1.12, the remaining 137 
patrons would result in a parking demand of 122 parking spaces. This leaves 178 
parking spaces empty in the build year. 


The patrons who are projected to use the Millbury Station are expected to reside in 
the Towns of Auburn, Charlton, Millbury, Oxford, and the City of Worcester. The 
number of patrons who originate from each Town are shown in Table 1.3-4. The 
ridership has been adjusted to reflect peak period usage, which is 94% of the total 
daily demand. 


These ridership levels are expected to occur shortly after completion of the Millbury 
Station, therefore, these projections were used in the determination of the 1996 
"Build" condition. 





S 





Town 
Auburn 25 
Charlton 16 
Millbury 24 
Oxford 16 
Worcester 58 
TOTAL 139 
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Year 1996 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same hour. Ridership on each train will vary depending on the desired 
arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before the 
usual starts of the business day (7:30, 8:00, 8:30, or 9:00) will be more in demand 
than trains which arrive either earlier or later.Similar trends are experienced during 
the P.M. peak return trip period. Trains that depart Boston 15 to 20 minutes after the 
usual close of business (4:30, 5:00, 5:30, or 6:00 P.M.) are in greater demand than 
those that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on current ridership per train and the 
arrival or departure times in Boston of said trains. Details of the development of these 
equations are presented in Section 1.1 of this Appendix. 


Table 1.3-5 lists the projected distribution of ridership from the Millbury Station 
based on the expected arrival time in Boston or departure time from Boston. 




















Inbound Train Patrons 
502A 27 
504A 45 
506A 45 
510 22 
TOTAL 139 
| Outbound Train Patrons 
515A 19 
ee. 519 a2 pis 
| 521 32 
521A 49 | 
| 523 7 | 
TOTAL 139 
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Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
out of pocket cost savings in parking and tolls. The commuters who shift to 
commuter rail will shift their local departure and arrival times since their commuting 
time is typically longer than travelling by automobile. This change in commuting 
time typically results in the A.M. and P.M. peak hours for the site to lie totally or 
partially outside of the typical peak hour ranges of 7:00 to 9:00 A.M. and 4:00 to 
6:00 P.M. Thus, there becomes a need to analyze two peak hours: the roadway peak 
hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Millbury Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Millbury the typical A.M. and P.M. intersection peak hours are from 7:15 to 8:15 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak hours for the commuter rail station will be from 6:45 to 7:45 A.M. and from 
6:00 to 7:00 P.M. 


Once the project generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Millbury would utilize eastbound Route 20 or northbound Wheelock Avenue, 
depending on the location of their residences. Riders originating in towns outside that 
which the station is located were assigned to the major roads from their town to the 
station. 


The patrons from Auburn, Charlton, and Oxford would access the station from 
eastbound U.S. Route 20. The patrons from Worcester would access the station from 
eastbound Route 20, westbound Route 20, or southbound Route 122. Actual routing 
was estimated based on the shortest travel time and distance from population centers. 
Figure 1.3-10 shows the percentage of station related traffic utilizing the study area 
roadways for the year 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift from automobile 
usage to rail usage. Approximately the same number of vehicle trips will be made 
in the study area, but the trips to the rail station will be along alternate roadways and 
be of a shorter duration. Traffic volumes are expected to decrease along the Mass 
Pike. Traffic volumes are expected to increase on Route 20 west of Route 122. 
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Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Millbury rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from the existing travel route to the Mass Pike, (travel route being Grafton Street, 
Route 122). These existing vehicle trips would not be generated as new trips. The 
vehicles currently by-passing the site were not assigned to the roadway network as 
new trips, they are only shown as being diverted from the Mass Pike to the 
commuter rail site. 


Figure 1.3-11 shows the projected A.M. peak hour traffic volumes. Figure 1.3-12 
shows the projected P.M. peak hour traffic volumes. Figure 1.3-13 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.3-14 shows the 
projected P.M. peak generator hour traffic volumes. 


Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only major parameter in the analysis to change from the existing 
conditions. Roadway geometries, signal phasing, percentages of heavy vehicles, etc. 
remain unchanged. 


The traffic signal timings for the 1996 "No Build" condition and for the 1996 "Build" 
condition were optimized. Normal maintenance of traffic signals includes the 
recounting of intersection traffic volumes and the retiming of the traffic signals to 
account for changes in traffic volumes and travel patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-6 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak traffic hours under the 1996 "No Build" and "Build" 
conditions. 
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Under the 1996 "No Build" conditions both existing intersections will operate at 
overall acceptable level of service ratings. The northbound movement from the Mass 
Pike will function at LOS "E" in the P.M. peak hour.Under the 1996 "Build" 
condition both intersections are expected to operate at acceptable level of service 
ratings. The Grafton Street/Exit 11 intersection is expected to operate at LOS "E" 
during the P.M. peak hour. The eastbound movement from Grafton Street at Exit 11 
and the southbound movement from the proposed site driveway will operate at LOS 
"E" during the P.M. peak hour, while the northbound movement from Exit 11 will 
operate at LOS "F" during the P.M. peak hour. 


The overall P.M. peak hour Level of Service at the Grafton Street/Exit 11 intersection 
is anticipated to change from LOS "D" under "No Build" conditions to LOS "E" under 
"Build" conditions. 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-7 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak traffic hours under the 1996 "No Build” and 
"Build" conditions. 


As shown in the table, the analyzed intersection movements in the "No Build" 
condition are generally operating at acceptable level of service ratings. 


e Traffic from WB Route 20 to Grafton Street operates at LOS "E" in the A.M. peak 


hour. 
e Traffic from EB Route 20 to SB Grafton Street functions at LOS "E" in the P.M. 


peak hour. 
The following movements operate at unacceptable LOS "F": 


e The traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 


hour. 
e All the NB traffic from the Truck Business in the P.M. peak hour. 
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Millbury (Route 122) No Build Build 

i CAN P.M. A.M. P.M. 

Route 122 and Exit 11** B(10.4 E(49.9 
Eastbound C(15.1 B(5.6 E(55.1 
Westbound D(26.7 B(8.8 D(33.8 
Northbound E(59.6 Pa he F(60.0 
Southbound - - C(16.4 E(43.3 
Route 122 and Wheelock** A(2.6 B(6.0 A(2.8 B(6.1 
Eastbound A(2.0 A(1.4 A(2.0 A(1.4 
Westbound A(2.1 B(6.3 A(2.2 B(6.4 
Northbound B(10.2 D(34.5 B(9.2 D(36.5 

















No Build 


pM. | AM. | PM. | 


Millbury (Route 122) 
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A.M. 

Grafton and Route 122 West ie pon 

LT from NB Grafton B(368 C(246 

LT and RT from Ramp E(66 F(-253 E(64 F(-255 
SB Grafton and Route 20 East 

RT from Ramp C(287) E(68) C(272) E(67) 
NB Grafton and Route 20 East 

RT from Ramp C(270 C(218 C(268 C(216 
WB Route 20 and Grafton Labia ead 

RT from Ramp to WB 20 A(488 D(200 
EB Route 20 and SB Grafton pesar rs 

RT from Ramp to EB 20 B(393 A(507 B(389 A(506 
EB Route 20 and NB Grafton 

RT from Ramp to EB 20 B(334 A(433 
Route 20 and Mall 

LT from EB Route 20 A(413 D(121 A(413 D(121 

LT from WB Route 20 C(227 B(380 C(22 B(380 

All from Truck Business A(448 F(-4 A(448 F(-4 

RT from Mall A(641 C(289 A(641 C(289 
LOS (Reverse Capacity - Vehicles) . a ae oe ae 
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As shown in the table most of the analyzed intersection movements in the "Build" 
condition are operating at acceptable level of service ratings with the following 
exceptions: As in the "No Build" condition traffic from WB Route 20 to Grafton 
Street in the A.M. peak hour and traffic from EB Route 20 to SB Grafton in the P.M. 
peak hour operate at LOS "E". 


The following movements operate or unacceptable LOS "F": 


e The traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 


hour. 
e All NB traffic from the Truck Business in the P.M. peak hour. 


No peak hour level of service rating drops will result at the unsignalized intersections 
from the traffic entering or exiting the commuter rail station. 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.3-8 lists 
the results of the analysis of the A.M. and P.M. peak hours. 


As shown in the table, most of the analyzed roadway segments are operating in the 
"No Build" condition at the peak hour level of service rating of "E". However, all but 
four of the segments analyzed operate within the acceptable range of reserve 
capacity. The roadway segments which have an unacceptable reserve capacity in the 
peak hours are as follows: 


e Route 122 North of Exit 11 in the P.M. peak hour. 
e Route 122 North of Wheelock in the P.M. peak hour. 
¢ Route 20 West of Grafton St. in the A.M. and P.M. peak hours. 


As shown in the table, most of the analyzed roadway segments are operating in the 
"Build" condition at peak hour level of service rating of "E". However, all but four 
of the segments analyzed operate within the acceptable range of reserve capacity. 
The roadway segments which have an unacceptable reserve capacity in the peak 
hours are as follows: 


¢ Route 122 North of Exit 11 in the P.M. peak hour. 
¢ Route 122 North of Wheelock in the P.M. peak hour. 
¢ Route 20 West of Grafton St. in the A.M. and P.M. Peak Hours. 


No peak hour level of service rating drops will result in the roadway segments from 
the traffic entering or exiting the commuter rail station. 
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ae 
Millbury (Route 122) Ue 
A.M. P.M. A.M. P.M. 
























Route 122 South of Exit 11 E(949) E(810) E(935) E(810) 
Route 122 North of Exit 11 E(706) E(396) E(707) E(391) 
Route 122 North of Wheelock E(610) E(213) E(591) E(208) 
Route 20 West of Route 122 E(307) E(449) E(289) E(444) 
EB Route 20 West of Mall B(1995) A(2353) B(1995) A(2353) 
WB Route 20 West of Mall A(2383) B(2139) A(2383) B(2139) 





Year 1996 Peak Generator Hour Level Of Service 


Signalized Intersections 

The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-9 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak generator traffic hours under the 1996 "No Build" and 
"Build" conditions. 














ce 
Millbury (Route 122) Riv. PM. ae <7 

Route 122 and Exit 11** A(4.2) B(7.5) B(8.9) B(14.6) 
Eastbound A(2.2) B(6.9) B(9.9) B(14.1) 
Westbound A(3.4) B(7.1) B(6.5) B(8.4) 
Northbound B(9.9) B(8.4) C(16.3) C(20.5) 
Southbound - - B(14.3) D(28.3) 

Route 122 and Wheelock** A(2.8) A(2.2) A(3.4) A(2.2) 
Eastbound A(2.0) A(1.3) A(1.4) A(1.3) 
Westbound A(2.0) A(1.7) A(1.5) A(1.7) 
Northbound 











B(9.0) CCT5<1) C(20.5) C1S.1) 








|_2* Opumized dignal timings were ued ion anise 


Under the 1996 "No Build" conditions both intersections will operate at overall 
acceptable level of service ratings. None of the movements will see excessive delay. 
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Under the 1996 "Build" conditions the intersections will also operate at overall 
acceptable level of service ratings in the peak generator hour. None of the 
movements will see excessive delay. 


The level of service rating for the northbound movement at Exit 11 will change from 
"B" to "C" during the A.M. peak hour. The level of service rating at Wheelock 
Avenue will change from "B" to "C" during the A.M. peak hour. However, all 
movements will operate at acceptable level of service ratings. 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-10 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak generator traffic hours under the 1996 "No 
Build" and "Build" conditions. 





No Build Build 








Millbury (Route 122) 
A.M. P.M. A.M. P.M. 

Grafton and Route 20 West 

LT from NB Grafton B(395) A(427) B(391) A(410) 

LT and RT from Ram D(149 D(124 D(147 D(1i15 
SB Grafton and Route 20 East 

RT from Ram C(291 B(384 C(274 B(379 
NB Grafton and Route 20 East 

RT from Ramp B(370 B(342 B(367 B(334 
WB Route 20 and Grafton 

RT from Ramp to WB 20 | A(565 B(370 B(354 


EB Route 20 and SB Grafton 
RT from Ramp to EB 20 A(480 A(654 A(474 A(652 
__EB Route 20 and NB Grafton 
RT from Ramp to EB 20 A(422 A(581 A(422 A(581 
Route 20 and Mall <e 
| B(301 











| LT from EB Route 20 A(480 B(301 A(485 
LT from WB Route 20 C(297 A(533 C(297 A(533 
All from Truck Business D(105 D(103 D(107 D(103 














____RT from Mall _|_A(678 


A(452 A(681)_ | A(452 
LOS (Reserve Capacity - Vehicles) : 
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As shown in the table, all of the analyzed intersection movements in the "No Build” 
condition are operating at acceptable level of service ratings. 


As shown in the table, all of the analyzed intersection movements in the "Build" 
condition are operating at acceptable level of service ratings. 


No reduction in peak hour level of service will result at the unsignalized intersections 
from the traffic entering or existing the commuter rail station. 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.3-11 lists 
the results of the analysis of the A.M. and P.M. peak generator hours. 


As shown in the table, half of the analyzed roadway segments are operating in the 
"No Build" condition at the peak hour level of service rating of "E". However, all but 
one segment operate within the acceptable range of reserve capacity. The roadway 
segment which has an unacceptable reserve capacity in the peak generator hours is 
as follows: 


e Route 20 West of Grafton St. in the A.M. Peak Generator Hour. 


As shown in the table, half of the analyzed roadway segments are operating in the 
"Build" condition at the peak generator hour level of service rating of "E". However, 
all but one segment operate within the acceptable range of reserve capacity. The 
roadway segment which has an unacceptable reserve capacity in the peak generator 
hours is as follows: 


@ Route 20 West of Grafton St. in the A.M. Peak Generator Hour. 


No peak generator hour level of service rating drops will result in the roadway 
segments from the traffic entering or exiting the commuter rail station. 
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No Build Build 
Millbury (Route 122) 
A.M. P.M. A.M. P.M. 
Route 122 South of Exit 11 D(1040) D(1350) D(1040) D(1350) 
Route 122 North of Exit 11 E(811) E(892) E(788) E(869) 
Route 122 North of Wheelock E(868) E(854) E(846) E(832) 
Route 20 West of Route 122 E(553) E(853) E(532) E(817) 
EB Route 20 West of Mall A(2165) | A(2449) A(2165) A(2449) 
| WB Route 20 West of Mall A(2552) FP PA(2365) 1 A552) A(2365) 








Year 1996 "Ten Percent of Traffic" Analysis 


The Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.3-12 lists the site 
generated traffic as a percentage of the total traffic at the various intersections and 
road segments analyzed within the study area during the 1996 A.M. and P.M. peak 
hours. 


As shown in the table, none of the intersections or road segments analyzed exceed 
the 10 percent requirement. 
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Intersection 


Route 122 and Wheelock 3.2% 
Route 122 NB and EB 20 Ramp 2.7% 
Route 122 SB and EB 20 Ramp 2.8% 
Route 122 and WB Route 20 Ramp 1.0% 


Route 20 WB and Route 122 Ramp 1.1% 0.7% 
Route 20 and Mall and Driveway 0.3% 0.0% 


Roadway Segment 


Route 122 South of Exit 11 0.0% 0.0% 
Route 122 North of Exit 11 3.5% 0.8% 
Route 122 North of Wheelock 2.8% 0.6% 
Route 20 West of Route 122 2.1% 0.5% 











Route 20 West of Mall 0.3% 0.0% 





Year 1996 Millbury Station Only 


In order to address an upper limit, worst case situation with regard to traffic impacts 
on Millbury Streets, an analysis was performed which considered that the Millbury 
commuter station was the only commuter station built by 1996 (in addition to a 
Worcester Station). 


The 1996 "No Build" traffic volumes, for both the peak hours and peak generator 
hours, were previously presented and service as the same base for the "Millbury 
Station Only" as they did for the "Build All Stations" scenario. 


Year 1996 Trip Generation/Parking (Millbury Station Only) 


In support of this study the Central Transportation Planning Staff (CTPS) performed 
an analysis of projected ridership for the Millbury Station, employing an 
unconstrained parking supply. In 1996, the Millbury Station is projected to attract 
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347 daily round trip commuters, 319 of which would be Park’n’Ride patrons. These 
patrons are expected to reside in the Towns of Millbury, Shrewsbury, Grafton, Sutton, 
Boylston, Northbridge, Oxford, Charlton, Auburn and the City of Worcester. The 
number of patrons who originate from each community are shown in Table 1.3-13. 
The Ridership has been adjusted to reflect peak period usage which is 94% of the 
total daily demand. 











City/Town Riders* 
Millbury 28 
Grafton a3 
Shrewsbury rhe 
Sutton 15 
Boylston 16 
Northbridge 26 
Oxford 18 
Charlton 20 
Auburn 27 
Worcester 64 
TOTAL 326 








Year 1996 Trip Distribution and Assignment (Millbury Station Only) 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Appendix 1.1. 
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Table 1.3-14 lists the projected distribution of ridership based on arrival/departure 
time in Boston. 











Inbound Train Patrons 
502A | 64 
504A 105 
506A 106 

510 51 
TOTAL 326 

Outbound Train Patrons 

515A 46 

519 76 

521 75 
521A 113 

523 16 
TOTAL 326 








Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Millbury Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Millbury the typical A.M. and P.M. roadway peak hours are from 7:15 to 8:15 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak hours for the commuter rail station will be from 6:45 to 7:45 A.M. and from 
6:00 to 7:00 P.M. 
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Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Millbury would utilize eastbound Route 20 or northbound Wheelock Avenue, 
depending on the location of their residence. Riders originating in towns outside that 
in which the station is located were assigned to the major roadways leading from 
their town to the proposed station. Actual routing was based on shortest travel time 
and distance from population centers. Figure 1.3-15 shows the percentage of station 
related traffic utilizing the study area roadways. 


Year 1996 “Build” Traffic Volumes (Millbury Station Only) 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Millbury station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from the existing travel route to the Mass Pike, (travel route being Grafton Street, 
Route 122). These existing vehicle trips would not be generated as new trips. The 
vehicles currently by-passing the site were not assigned to the roadway network as 
new trips, they are only shown as being diverted from the Mass Pike to the 
commuter rail site. 


Figure 1.3-16 shows the projected A.M. peak hours traffic volumes. Figure 1.3-17 
shows the projected P.M. peak hour traffic volumes. Figure 1.3-18 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.3-19 shows the 
projected P.M. peak generator hour traffic volumes. 


Year 1996 Peak Hour Level of Service (Millbury Station Only) 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the “all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics, etc. remain unchanged. 


Signalized Intersection 

The signalized intersections were analyzed using the same methodology as in the 
Existing conditions. Table 1.3-15 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak traffic hours under the 1996 "No Build" and "Build" 
conditions. 
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Under the 1996 "No Build" condition both existing intersections will operate at 
overall acceptable level of service ratings. The northbound movement at Exit 11 will 
operate at level of service rating "E" in the P.M. peak hour. 


Under the 1996 "Build" condition both intersections are expected to operate at 
acceptable level of service ratings. The Grafton Street/Exit 11 intersection is expected 
to operate at level of service rating "E" in the P.M. peak hour. The eastbound 
movement at this intersection will function at level of service rating "E" while the 
northbound and southbound movements will function at level of service rating "F" 
in the P.M. peak hour. The northbound movement at Wheelock Avenue is expected 
to function at level of service rating "E" in the P.M. peak hour. 







































No Build Build 
Millbury (Route 122) 
A.M. P.M. A.M. P.M. 
Route 122 and Exit 11** B(5.4) D(34.6) E(56.6) 
Eastbound A(2.6) C(15.1) B(6.0) E(55.0) 
Westbound A(4.4) D(26.7) B(9.9) D(33.8) 
Northbound B(11.2) E(59.6) C(21.5) F(65.4) 
Southbound - - C(19.4) F(320.8) 
Route 122 and Wheelock** A(2.6) B(6.0) B(8.0) D(27.4) 
Eastbound A(2.0) A(1.4) B(6.8) D(39.2) 
Westbound A(2.1) B(6.3) B(6.1) B(11.4) 
Northbound B(10.2) D(34.5) C(21.4) E(52.3) 
“+ Cocieed fee uenes oer ed lor analyses 


Unsignalized Intersections 

The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-16 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak traffic hours under the 1996 "No Build" and 
"Build" conditions. 


As shown in-the table, the analyzed intersection movements in the "No Build" 
condition generally operate at acceptable level of service ratings. Traffic turning from 
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WB Route 20 to Grafton Street is at LOS "E" in the A.M. peak hour, while traffic 
turning from EB Route 20 to SB Grafton Street is at LOS "E" in P.M. peak hour. 


The following movements operate at unacceptable LOS "F": 


e Left and right traffic from WB Route 20 to Grafton Street in the P.M. peak hour. 
e All NB traffic movements from the truck business at Route 20 in the P.M. peak 


hour. 


As shown in the table most of the analyzed intersection movements in the "Build" 
condition continue to operate at acceptable level of service ratings. As in the "No 
Build" condition, traffic from WB Route 20 to Grafton Street and traffic from EB 
Route 20 To SB Grafton Street will operate at LOS "E". 


The following movements operate at unacceptable LOS "F": 


e Left and right turning traffic from WB Route 20 to Grafton Street in the P.M. peak 


hour. 
e All NB traffic movements from the truck business at Route 20 in the P.M. peak 


hour. 


Reduction in level of service as the result of traffic entering or existing the proposed 
station will occur at the following locations: 


e Right turning traffic from the Grafton Street ramp to WB Route 20 in the P.M., "C" 
to "De 

e Left turning traffic from EB Route 20 to the existing shopping center in the A.M., 
a AG to SB 
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M 


LT from NB Grafton 
LT and RT from Ramp 
SB Grafton and Route 20 East 








RT from Ramp 
NB Grafton and Route 20 East 
RT from Rap 
WB Route 20 and Grafton 
RT from Ramp to WB 20 
EB Route 20 and SB Grafton 
RT from Ramp to EB 20 
EB Route 20 and NB Grafton 
RT from Ramp to EB 20 
Route 20 and Mall 
LT from EB Route 20 
LT from WB Route 20 





All from Truck Business 


RT from Mall 


LOS (Reserve Capacity-Vehicles) 





Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.3-17 lists 
the results of the analysis for the A.M. and P.M. peak hours. 


As shown in the table most of the analyzed road segments are operating in the "No 
Build" condition at the peak hour level of service rating of "E". Of the road segments 
operating at level of service rating "E" the following have an unacceptable reserve 


Capacity: 
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No Build i 


B(371) 


C(287) 


C(270) 


A(488) 


B(393) 


B(334) 


A(413) 


C(22) 
A(448) 











A(641) 


C(250) 
F(-253) 





E(68) 


C(218) 


C(204) 


A(507) 


A(433) 


D(121) 


B(380) 
F(-4) 





C(289) 











B(367) 


C(249) 


C(267) 


A(475) 


B(386) 


B(322) 


B(399) 


C(226) 
A(448) 


A(631) 








C(288) 





illbury (Route 122) 
A.M. P.M. A.M, P.M. 
Grafton and Route 20 West 


C(244) 







E(66) 


C(214) 
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D(198) 


A(506) 
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D(120) 


B(377) 
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¢ Route 122 North of Exit 11 in the P.M. peak hour. 
e¢ Route 122 North of Wheelock in the P.M. peak hour. 
e Route 20 West of Grafton Street in the A.M. and P.M. peak hours. 


As shown in the table most of the analyzed road segments are operating in the 
"Build" condition at the peak hour level of service rating of "E". Of the road segments 
operating at level of service rating "E" the following have an unacceptable reserve 
Capacity: 


e Route 122 North of Exit 11 in the P.M. peak hour. 
e¢ Route 122 North of Wheelock in the P.M. peak hour. 
e Route 20 West of Grafton Street in the A.M. and P.M. peak hours. 















































No Build 
Millbury (Route 122) 
A.M. P.M. A.M. P.M. 
Route 122 South of Exit 11 E(949) E(810) E(868) E(783) 
Route 122 North of Exit 11 E(706) E(396) E(637) E(382) 
Route 122 North of Wheelock E(610) E(213) E(574) ECUZ9) 
Route 20 West of Route 122 E(307) E(449) E(279) E(442) 
EB Route 20 West of Mall B(1995) A(2353) B(1999) A(2366) 
WB Route 20 West of Mall A(2383) B(2139) A(2468) B(2140) 
Fe ai oe 





Year 1996 Peak Generator Hour Level of Service (Millbury Station Only) 


Signalized Intersections 


Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.3-18 for the 1996 
"No Build" and "Build" conditions. 


As shown in the table both intersections will operate at acceptable level of service 
ratings under the "No Build" conditions. None of the movements analyzed will 
experience excessive delay. 


As shown in the table both intersections continue to operate at acceptable level of 
service ratings under the "Build" condition. Minor changes in overall level of service 
ratings are expected to occur at both intersections. Only the southbound movement 
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from the proposed site driveway is anticipated to experience some excessive delay 
during the P.M. peak generator hour. 





Millbury (Route 122) 


A.M. P.M. A.M. P.M. 


Route 122 and Exit 11** A(4.2) B(7.5) © B(9.6) C(23.9) 
Eastbound A(2.2) B(6.9) B(13.0) D(25.8) 





Westbound B(6.8) B(10.8) 
Northbound C(16.3) D(28.1) 
Southbound C(17.1) ES 7-3} 
Route 122 and Wheelock** A(2.8) A(2.2) Bi7ae)y | B(1I.7) 























C(15.1) C(20.5) 





Unsignalized Intersections 


The unsignalized intersections were analyzed for the A.M. and P.M. peak generator 
hours for both the "No Build" and "Build" conditions. The results of the analysis are 
listed in Table 1.3-19. 


Under the "No Build" condition all intersection movements will operate at acceptable 
level of service ratings. No movements are expected to experience excessive delay. 


Under the "Build" condition all movements will operate at acceptable level of service 
ratings. Northbound traffic from the existing truck business at Route 20 will operate 
at level of service rating "E" during the A.M. and P.M. peak generator hours. 


The following movements will experience a change in level of service between the 
"No Build" and "Build" condition: 


e Left turns from EB Route 20 to the existing shopping center in the P.M. peak 


generator hour, "B" to "C". 
e NB traffic from the truck business to Route 20 in the A.M. and P.M. peak 


generator hours, "D" to "E". 
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No Build 
















































Millbury (Route 122) 
A.M. P.M. A.M. P.M. 

Grafton and Route 20 West 

LT from NB Grafton B(395) A(427) B(390) A(401) 

LT and RT from Ramp D(149) D(124) D(144) D(109) 

RT from Ramp C(291) B(384) C(249) B(376) 
NB Grafton and Route 20 East fr ae 

RT from Ramp B(370) B(342) B(366) B(322) 
WB Route 20 and Grafton 

RT from Ramp to WB 20 A(565) B(370) A(549) B(342) 
EB Route 20 and SB Grafton 

RT from Ramp to EB 20 A(480) A(654) A(471) A(652) 

RT from Ramp to EB 20 A(422) A(581) A(419) A(557) 
Route 20 and Mall eects 21: Nees | 

LT from EB Route 20 A(480) B(301) A(463) C(300) 

LT from WB Route 20 C(297) A(533) C(295) A(517) 

All from Truck Business D(105) D(103) 

RT from Mall A(678) A(452) A(667) A(451) 























Roadway Segments 


The roadway segments were analyzed for the A.M. and P.M. peak generator hours 
for the "No Build" and "Build" conditions. The results of the analysis are listed in 
Table 1.3-20. 


Under the "No Build" condition several segments operate at a level of service rating 
of "E". However, only Route 20 west of Route 122 during the A.M. peak generator 
hour has an unacceptable reserve capacity. 


Under the "Build" condition most segments continue to operate at a level of service 
rating of "E". Route 20 west of Route 122 during the A.M. peak generator hour 
continues to have an unacceptable reserve capacity. Route 122 south of Exit 11 
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experiences a decline in level of service rating from "D" to "E" during the A.M. peak 
generator hour. 











No Build 
Millbury (Route 122) | 
A.M. P.M. AM. | P.M. 
Route 122 South of Exit 11 D(1040) | D(1350) | £(1012) | D(1254) 
Route 122 North of Exit 11 E(811) E(892) | £(734) | £(815) 
Route 122:North of Wheelock E(868) E854) | €(792) | £(778) 


Route 20 West. of Route 122 E(553) E(853) E(520) E(805) 
EB Route 20 West of Mall A(2165) A(2449) A(2172) A(2390) 
WB Route 20 West of Mall A(2552) A(2365) A(2485) A(2373) 














déitionalwafic 









Year 1996 "Ten Percent of Traffic" Analysis (Millbury Station Only) 


The Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.3-21 lists the site 
generated traffic as a percentage of the total traffic at the various intersections and 
road segments analyzed within the study area during the 1996 A.M. and P.M. peak 
hours. 


As shown in the table, none of the intersections or road segments analyzed exceed 
the 10 percent requirement. 
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Route 20 EB and NB 122 Ramp 


2.8% 


Peak Hours 
Intersection oss ee ee TT eas 
A.M. P.M. 
Route 122 and Exit 11 6.2% 1.5% 
Route 122 and Wheelock 6.0% 1.1% 
Route 122 NB and EB 20 Ramp 5.4% 1.0% 
Route 122 SB and EB 20 Ramp 5.5% 0.7% 
Route 122 and WB Route 20 Ramp 2.5% 0.7% 
Route 20 EB and SB 122 Ramp 4.8% 0.1% 


DRAFT EIR 








0.7% 










Route 20 WB and Route 122 Ramp 





2.0% 


0.4% 


Route 20 and Mall and Driveway 


Roadway Segment 


Route 122 South of Exit 11 

















Route 122 North of Exit 11 6.5% 
Route 122 North of Wheelock 5.5% 
Route 20 West of Route 122 3.5% 

2.1% 


Route 20 West of Mall 





Year 2001 Conditions 


To determine the impacts directly attributable to the proposed rail station, the year 
2001 conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and “No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned. 


Year 2001 “No Build” Traffic Volumes 
The "No Build" traffic volumes are typically projected based upon two elements: 
¢ Traffic volumes generated by planned developments within the study area. 
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¢ Increases in existing traffic volumes due to population growth and development 
within the vicinity of, but outside of the study area. 


Through discussions with the Town of Millbury, it was determined that no major new 
developments are planned within the study area by 2001. Therefore, this element 
does not affect the estimation of the 2001 "No Build" traffic volumes. 


Current economic projections are for positive growth of 1.4% in 1996 and for 1.6% 
in 1997. If these projections are correct the growth in the background traffic volumes 
should also start increasing to a more normal rate of around 1.5% per year. 


To account for the expected return to normal economic times the 1996 "No Build" 
traffic volumes were increased by 1.5% per year to obtain the year 2001 "No Build" 
traffic volumes. 


Figure 1.3-20 shows the projected A.M. peak hour traffic volumes. Figure 1.3-21 
shows the projected P.M. peak hour traffic volumes. Figure 1.3-22 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.3-23 shows the 
projected P.M. peak generator hour traffic volumes. 


The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail service to Worcester. 


Year 2001 Trip Generation and Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 commuters are 
expected to utilize the railroad for daily round trip commuting into Boston. 


In 2001, the proposed Millbury Station is projected to attract a total of 162 daily 
round trip commuters. Thirteen of these patrons would be dropped off at the station. 
Based upon an average automobile occupancy rate of 1.12, the remaining 149 
patrons would result in a parking demand of 133 parking spaces. This leaves 167 
parking spaces empty in the year 2001. 


These patrons are expected to reside in the Towns of Auburn, Charlton, Millbury, 
Oxford, and the City of Worcester. The number of patrons who originate from each 
town are shown in Table 1.3-22. The ridership has been adjusted to reflect peak 
period usage, which is 94% of the total daily demand. 
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Auburn 31 
Charlton 17 
Millbury 25 
| Oxford 18 
Worcester 61 
TOTAL 152 








Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same hour. Ridership on each train will vary depending on the desired 
arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before the start 
of the business day (7:30, 8:00, 8:30, or 9:00) will be more in demand than trains 
which arrive either much earlier or later. Similar trends are experienced during the 
P.M. peak return trip period. Trains that depart Boston 15 to 20 minutes after the 
close of business (4:30, 5:00, 5:30, or 6:00 P.M.) are in greater demand than those 
that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on current ridership per train and the 
arrival or departure times in Boston of said trains. Details of the development of these 
equations are presented in Section 1.1 of this report. 


Table 1.3-23 lists the projected distribution of ridership from the Millbury Station 
based on the expected arrival in Boston or departure time from Boston. 





Millbury Station Route 122 Access Option Page 1-106 


Worcester Commuter Rail Extension Project 









Inbound Train 
502A 
504A 


Patrons 


Ani Li VERIML ai lida) a ania) wouneecn is 


TOTAL 152 
a ISTP LT NT TE ETC I AEBS 


Outbound Train 
515A 
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Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
out of pocket cost savings in parking and tolls. The commuters who shift to 
commuter rail will shift their local departure and arrival times since their commuting 
time is typically longer than travelling by automobile. This change in commuting 
time typically results in the A.M. and P.M. peak hours for the site to lie totally or 
partially outside of the typical peak hour ranges of 7:00 to 9:00 A.M. and 4:00 to 
6:00 P.M. thus there becomes a need to analyze two peak hours: the roadway peak 
hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Millbury Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Millbury the typical A.M. and P.M. intersection peak hours are from 7:15 to 8:15 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak hours for the commuter rail station will be from 6:45 to 7:45 A.M. and from 
6:00 to 7:00 P.M. 
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Once the project generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Millbury would utilize eastbound Route 20 or northbound Wheelock Avenue, 
depending on the location of their residences. Riders originating in towns outside that 
which the station is located were assigned to the major roads from their town to the 
station. 


The patrons from Auburn, Charlton, and Oxford would access the station from 
eastbound U.S. Route 20. The patrons from Worcester would access the station from 
eastbound Route 20, westbound Route 20, or southbound Route 122. Actual routing 
was estimated based on the shortest travel time and distance from population centers. 
Figure 1.3-24 shows the percentage of station related traffic utilizing the study area 
roadways for the year 2001 "Build" condition. 


Approximately the same number of vehicle trips will be made in the Study area, but 
the trips to the rail station will be along alternate roadways and be of a shorter 
duration. Traffic volumes are expected to decrease along the Mass Pike. Traffic 
volumes are expected to increase on Route 20 west of Route 122. 


Year 2001 "Build" Traffic Volumes 


Traffic volumes under the year 2001 "Build" conditions consist of two primary 
elements: 


e The projected year 2001 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Millbury rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from the existing travel route to the Mass Pike (the travel route being Grafton Street, 
Route 122). These existing vehicle trips would not be generated as new trips. The 
vehicles currently by-passing the site were not assigned to the roadway network as 
new trips, they are only shown as being diverted from the Mass Pike to the 
commuter rail site. 


Figure 1.3-25 shows the projected A.M. peak hour traffic volumes. Figure 1.3-26 
shows the projected P.M. peak hour traffic volumes. Figure 1.3-27 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.3-28 shows the 
projected P.M. peak generator hour traffic volumes. 
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Year 2001 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 2001 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only major parameter in the analysis to change from the existing 
conditions. Roadway geometries, signal phasing, percentages of heavy vehicles, etc. 
remain unchanged. 


The traffic signal timings for the 2001 "No Build" condition and for the 2001 "Build" 
condition were optimized. Normal maintenance of traffic signals includes the 
recounting of intersection traffic volumes and the retiming of the traffic signals to 
account for changes in traffic volumes and travel patterns. 


Signalized Intersections 

The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-24 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak traffic hours under the 2001 "No Build" and "Build" 
conditions. 


Under the 2001 "No Build" conditions the intersection of Route 122 with Wheelock 
will operate at overall acceptable level of service ratings with the northbound 
movement having a LOS "E" in the P.M. peak hour. The intersection of Route 122 
with Exit 11 will see its PM. Peak Hour level of service rating drop to "F" with both 
the northbound and westbound movement at level of service ratings of "F". 






Millbury (Route 122) 





A.M. P.M. 

Route 122 and Exit 11** B(6.2 F(68.7 

Eastbound A(2.7 C(17.8 
Westbound B(5.2 F(82.8 B(10.2 E(41.2 


| Southbound - - i” C(16.4 E(44.8 
| Route 122 and Wheelock** A(3.0 B(10.6 A(3.0 B(10.8 


LOS (Average Vehicle Stopped Delay in Seconds) 
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Under the 2001 "Build" condition the intersection of Route 122 and Wheelock 
Avenue will continue to operate at an acceptable level of service with only the 
northbound movement at LOS "E" in the P.M. peak hour. The intersection of Route 
122 and Exit 11 will continue to operate at a level of service rating of "F" in the P.M. 
peak hour. The eastbound and northbound movements will function at a level of 
service rating of "F", while the westbound and southbound movements will operate 
at a level of service rating of "E". 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-25 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak traffic hours under the 2001 "No Build" and 
"Build" conditions. 


As shown in the table, the analyzed intersection movements in the "No Build" 
condition are generally operating at acceptable level of service ratings. Westbound 
Route 20 traffic turning to Grafton Street and EB Route 20 traffic turning to SB 
Grafton Street will be at LOS "E" in the A.M. and P.M. peak hours, respectively. 
Traffic exiting the Mall to Route 20 will operate at LOS "E" in the P.M. peak hour. 


The following movements operate at unacceptable LOS "F": 


e The traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 


hour. 
e All the NB traffic from the Truck Business in the P.M. peak hour. 


As shown in the table, most of the analyzed intersection movements in the "Build" 
condition are operating at acceptable level of service ratings. Traffic turning from 
westbound Route 20 to Grafton Street will operate at LOS "E" in the A.M. peak hour 
while eastbound Route 20 traffic turning to southbound Grafton Street and traffic 
turning left from Route 20 into the Mall will function at LOS "E" in the P.M. peak 
hour. 


The following movements operate at unacceptable LOS "F": 


e The traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 


hour. 
e All the NB traffic from the Truck Business in the P.M. peak hour. 


No peak hour level of service rating drops will result at the unsignalized intersections 
from the traffic entering or exiting the commuter rail station, except for left turning 
traffic from northbound Grafton Street to the WB Route 20 ramp which changes from 
level of service rating "C" to "D" during the P.M. peak hour. 


Millbury Station Route 122 Access Option Page 1-115 


Worcester Commuter Rail Extension Project 


DRAFT EIR 









Roadway Segments 












No Build 











Millbury (Route 122) Re pe at eae 

Millbury and Route 20 West 

LT from NB Millbury B(325) C(203) B(321) D(199) 

LT and RT from Ramp E(14) F(-317) 
SB Millbury and Route 20 East 

RT from Ramp C(239) E(18) C(223) E(17) 
NB Millbury and Route 20 East 

RT from Ramp C(232) D(178) C(229) D(176) 
WB Route 20 and Millbury 

RT from Ramp to WB 20 A(450) D(153) A(446) D(149) 
EB Route 20 and SB Millbury 

RT from Ramp to EB 20 B(354) A(475) B(354) A(475) 
EB Route 20 and NB Millbury 

RT from Ramp to EB 20 C(292) C(292) B(393) 
Route 20 and Mall 

LT from EB Route 20 B(375) E(79) B(375) E(79) 

LT from WB Route 20 D(199) B(349) D(199) B(349) 

All from Truck Business A(421) F(-7) A(421) F(-7) 

RT from Mall A(619) | C(247) A(619)  C(247) 
es Bele i i 








The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.3-26 lists 
the results of the analysis of the A.M. and P.M. peak hours. 


As shown in the table, most of the analyzed roadway segments are operating in the 
"No Build" condition at a peak hour level of service rating of "E". However, not all 
segments have an unacceptable reserve capacity. The roadway segments which have 
an unacceptable reserve capacity in the peak hours are as follows: 


e Route 122 North of Exit 11 in the A.M. and P.M. Peak Hours. 
® Route 122 North of Wheelock in the A.M. and P.M. Peak Hours. 
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e Route 20 West of Grafton Street in the A.M. and P.M. Peak Hours. 


As shown in the table, most of the analyzed roadway segments are operating in the 
"Build" condition at peak hour level of service rating of "E". However, not all 
segments have an unacceptable reserve capacity. The roadway segments which have 
an unacceptable reserve capacity in the peak hours are as follows: 


e Route 122 North of Exit 11 in the A.M. and P.M. Peak Hour. 
e Route 122 North of Wheelock in the A.M. and P.M. Peak Hours. 
e Route 20 West of Grafton Street in the A.M. and P.M. Peak Hours. 


No peak hour level of service rating drops will result in the roadway segments from 
the traffic entering or exiting the commuter rail station. 






| Build 

Millbury (Route 122) Say Ie pee rN a 
Route 122 South of Exit 11 E(838) E(652) 
Route 122 North of Exit 11 E(577) E(220) 
Route 122 North of Wheelock E(460) E(22) 








Route 20 West of Route 122 E(153) E(280) E(133) E(275) 
EB Route 20 West of Mall B(1897) A(2301) B(1897) A(2301) 








A(2408) 












Year 2001 Peak Generator Hour Level Of Service 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-27 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak generator traffic hours under the 2001 "No Build" and 
"Build" conditions. 


Millbury Station Route 122 Access Option Page 1-117 


Worcester Commuter Rail Extension Project 





DRAFT EIR 














No Build Build 
Millbury (Route 122) ivy “rv 
Route 122 and Exit 11** A(4.7) B(8.8) B(9.1) C(15.5) 
Eastbound A(2.3) B(7.8) B(10.3) C(16.4) 
Westbound A(3.9) B(8.2) B(6.8) B(8.9) 
Northbound B(10.8) B(10.2) C(16.8) C(20.3) 
Southbound . - B(14.3) D(34.0) 
Route 122 and Wheelock** A(2.9) A(2.3) A(3.8) A(2.4) 
Eastbound A(2.1) A(1.4) A(1.4) A(1.4) 
Westbound A(2.2) A(1.6) A(1.9) 
Northbound B(9.4) C(22.9) GE1573) 
ve 








Under the 2001 "No Build" conditions both intersections will operate at overall 
acceptable level of service ratings. None of the movements will see excessive delay. 


Under the 2001 "Build" conditions both intersections will continue to operate at 
overall acceptable level of service ratings. None of the movements will see excessive 
delay. 


The overall level of service rating for the Route 122/Exit 11 intersection drops from 
"A" to '"B" during the A.M. peak generator hour and from "B" to "C" during the P.M. 
peak generator hour. The overall level of service rating at the Route 122/Wheelock 
Avenue intersection does not change. The eastbound, westbound and northbound 
movements at the Route 122/Exit 11 intersection experience minor changes in level 
of service as does the northbound movement at Wheelock Avenue. 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.3-28 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak generator traffic hours under the 2001 "No 
Build" and "Build" conditions. 


As shown in the table, the analyzed intersection movements in the "No Build" 


condition are operating at acceptable level of service ratings. Traffic turning from WB 
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Route 20 to Grafton Street and traffic exiting the truck business are at LOS "E" in the 
P.M. peak generator hour. 


As shown in the table, the analyzed intersection movements in the "Build" condition 
are operating at acceptable level of service ratings. 


Traffic from WB Route 20 to Grafton Street is a LOS "E" in both peak generator 
periods, while traffic exiting the truck business is at LOS "E" in the P.M. generator 
hour. 


Peak generator hour level of service ratings generally remain unchanged between the 
"No Build" and "Build" conditions with the exception of left and right turning traffic 
from WB Route 20 to Grafton Street during the A.M. peak generator hour ("D" to "E") 
and right turning traffic from EB Route 20 to SB Grafton Street during the P.M. peak 
generator hour ("B" to "C"). 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.3-29 lists 
the results of the analysis of the A.M. and P.M. peak generator hours under the 2001 
"No Build" and "Build" conditions. 


As shown in the table, most of the analyzed roadway segments are operating in the 
"No Build" condition at the peak hour level of service rating of "E". However, only 
one segment operates with an unacceptable reserve capacity. The roadway segment 
which has an unacceptable reserve capacity in the peak generator hours is as follows: 


e Route 20 West of Grafton Street in the A.M. Peak Generator Hour. 


As shown in the table, most of the analyzed roadway segments are operating in the 
"Build" condition at the peak generator hour level of service rating of "E". However, 
only one segment operates with an unacceptable reserve capacity. The roadway 
segment which has an unacceptable reserve capacity in the peak generator hours is 
as follows: 


e Route 20 West of Grafton Street in the A.M. Peak Generator Hour. 
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Millbury (Route 122) 


Millbury and Route 20 West 
LT from NB Millbury 
LT and RT from Ramp 

SB Millbury and Route 20 East 
RT from Ramp 

NB Millbury and Route 20 East 
RT from Ramp 

WB Route 20 and Millbury 
RT from Ramp to WB 20 

EB Route 20 and SB Millbury 
RT from Ramp to EB 20 

EB Route 20 and NB Millbury 
RT from Ramp to EB 20 





Route 20 and Mall 
LT from EB Route 20 


LT from WB Route 20 


All from Truck Business 


RT from Mall 











No Build 
A.M. P.M. 
B(351) B(383) 
D(100) E(70) 
C(244) B(342) 
B(332) B(304) 
A(531) B(325) 
A(448) A(629) 
B(383) A(549) 
A(454) C(26) 
C(267) A(506) 
E(82) E(72) 
A(664) A(417) 


A.M. 


B(347) 


DRAFT EIR 








B(366) 


E98) | _E(60) 


C(226) 


B(330) 


B(337) 





C(296) 


A(527) B(307) 


A(442) 


B(383) 


A(451) 


C(267) 
E(82) 








A(662) 








A(627) 
A(549) 


C(260) 
A(506) 
E(72) 

A(417) 





No significant peak generator hour level of service rating drops will result in the 
roadway segments from the traffic entering or exiting the commuter rail station. 
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Route 122 North of Wheelock E(731) E(716) E(708) E(692) 
Route 20 West of Route 122 E(419) E(727) E(690) 
EB Route 20 West of Mall A(2485) A(2485) 
WB Route 20 West of Mall A(2387) A(2301) A(2387) A(2301) 


Year 2001 "Ten Percent of Traffic" Analysis 


The Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.3-30 lists the site 
generated traffic as a percentage of the total traffic at the various intersections and 
road segments analyzed within the study area during the year 2001 A.M. and P.M. 
peak hours. 


As shown in the Table none of the intersections or road segments analyzed exceed 
the 10 percent requirement. 
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Intersection 
| P.M. 





Route 122 and Wheelock 3.3% 0.7% 
Route 122 NB and EB 20 Ramp 2.9% 0.6% 
Route 122 SB and EB 20 Ramp 3.0% 0.6% 
Route 122 and WB Route 20 Ramp 1.0% 0.5% 
Route 20 EB and SB 122 Ramp 2.9% 0.1% 
Route 20 EB and NB 122 Ramp 0.0% 0.1% | 
Route 20 WB and Route 122 Ramp 1.2% 0.7% 
Route 20 and Mall and Driveway 0.3% 0.0% 


Roadway Segment 





Route 122 South of Exit 11 0.0% 0.0% 
Route 122 North of Exit 11 3.6% 0.8% 
Route 122 North of Wheelock 0.6% 
Route 20 West of Route 122 Zion 0.5% 


Route 20 West of Mall 





0.1% 

















Summary of Findings 


The basic findings of the traffic analysis for the Millbury Commuter Rail Station with 
access from Route 122, are that generally the streets and intersections within the 
study area operate acceptably in the "No Build" and "Build" condition. 


Traffic turning from WB Route 20 to Grafton Street operates at LOS "F" in the 
existing and "No Build" conditions, particularly in the P.M. peak periods. Since little 
if any station generated traffic will be added to this movement, construction of the 
proposed rail station will not impact existing conditions for this movement. 


The intersection of Grafton Street and Exit 11 is expected to deteriorate to LOS "F" 
by the year 2001 in the P.M. Peak hour "No Build" condition. This is due to normal 
background traffic growth and will occur with or without construction of the 
proposed station. Some improvements, including a left turn lane for SB Grafton Street 
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and new signal timing and phasing, are proposed to accommodate traffic entering 
and exiting the station. 


In summary, while general improvements to increase capacity are warranted on both 
Route 122 and Route 20, traffic generated by the proposed station will not adversely 
impact the study area roadways. 
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1.4 Millbury Station Route 20 


Access Station 
DEE a oS Sa ie a, a al Se a 


Project Introduction 


The proposed Millbury Commuter Rail Station Alternative (accessed from Route 20) 
will be located in the northerly corner of the Town of Millbury, southeast of the 
Worcester town line and north of the railroad tracks. Access to the site will be gained 
from the Southwest Cutoff/Route 20. The proposed site includes several industrial 
zoned parcels. 


This site was selected by the Town of Millbury’s Board of Selectmen as an alternative 
to the site with access from Route 122. 


The proposed station would consist of two 800 foot long low level platforms, with 
a 45 foot long mini-high platform for handicapped access, a pedestrian overpass, a 
drop-off area for Kiss’n’Ride patrons, adequate lighting for public safety, and 
landscaping. A commuter parking lot of 300 spaces would be constructed in 
conjunction with the rail station. Access to the station’s parking lot would be gained 
via a long access road connecting to Route 20 at a point opposite the shopping mall 
parking lot. 


Study Area 


The study area for assessing the traffic impacts of this station focused on the 
roadways which are anticipated to be used as the major access routes. These 
roadways include: 


¢ Grafton Street, State Route 122 
e Southwest Cutoff, U.S. Route 20 


Both of these roads are owned and maintained by the Massachusetts Highway 
Department. 


Grafton Street, State Route 122 is a 40 foot wide two lane road. The Southwest 
Cutoff, U.S. Route 20 begins in the southwestern part of this study area as a 40 foot 
wide two lane road. Just west of Grafton Street U.S. Route 20 becomes a four lane 
divided highway as it passes under Grafton Street and the Conrail Tracks. The four 
lane divided highway extends for approximately % of a mile before changing into 
a four lane, undivided highway, extending into the Town of Shrewsbury. 
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The intersections analyzed within the study area are controlled by stop signs or traffic 
signals. 


Most of the commuters who are expected to use this station are believed to be 
currently accessing the Mass Pike at Exit 11 to travel to downtown Boston. 
Commuters from the towns of Charlton or Oxford who will use this station are 
believed to be accessing the Mass Pike at Exit 10 in Auburn. 


Data Collection 


To assess the existing transportation environment, a traffic data collection program 
was performed from September of 1992 to May of 1993. Data items necessary for 
the operational levels of service include: peak hour traffic volumes, intersection 
turning movements, vehicle classifications, traffic signal phasing, and the geometric 
configuration of roadway links and intersections. 


Intersection turning movement counts used for the existing conditions analysis, were 
performed at the following intersections on the dates indicated: 


A.M. P.M. 
Grafton Street with Exit 11 of the Mass Pike 05-11-93 05-11-93 
Grafton Street with Wheelock Ave. 10-13-92 10-08-92 
Northbound Grafton Street with the Ramp to Eastbound U.S. 20 05-19-93 05-19-93 
Southbound Grafton Street with the Ramp to Eastbound U.S. 20 05-19-93 05-19-93 
Grafton Road with the Ramp to Westbound U.S. 20 05-18-93 05-18-93 
U.S. Route 20 with the Mall and driveway to businesses 11-19-93 09-01-92 
Eastbound U.S. 20 with the Ramp to Southbound Grafton Street 05-19-93 05-19-93 
Eastbound U.S. 20 with the Ramp to Northbound Grafton Street 05-19-93 05-19-93 
Westbound U.S. 20 with the Ramp to Grafton Road 05-18-93 05-18-93 


Vehicle turning movement counts were observed and recorded from 6:00 to 9:00 
A.M. and from 4:00 to 7:00 P.M. These observation periods were selected to ensure 
recording of the intersection peak hour volumes and the volumes during the 
projected commuter rail station peak generator hour. 


Vehicles were classified into two categories: cars and trucks or busses. Volumes were 
recorded in the standard 15 minute intervals to allow for determination of the peak 
hours and calculation of the peak hour factor. The 1992 A.M. peak hour traffic 
volumes are shown in Figure 1.4-1, and the 1992 P.M. peak hour traffic volumes are 
shown in Figure 1.4-2. The 1992 A.M. peak generator hour traffic volumes are shown 
in Figure 1.4-3, and the 1992 P.M. peak generator hour traffic volumes are shown 
in Figure 1.4-4. 
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Traffic signal phasing and timings are typically required for the analysis of signalized 
intersection operations. The existing traffic signals within the study area are traffic 
actuated. The phasing patterns were observed in the field. The current signal timings 
were not obtained from the Massachusetts Highway Department (MHD), instead the 
optimization routine of "CINCH" was used to estimate the existing or future 
conditions. This was done because the districts within the MHD have personnel 
assigned to change the traffic signal timings of the signals that they own and maintain 
to fit the current traffic patterns. 


Intersection geometric configurations were determined through field observations. 
Geometric elements such as number and use of travel or intersection lanes, lane 
widths, and roadway grades which are required for operational analysis were field 
measured or estimated. 


The field data sheets for the counts are available for review at the MBTA or MEPA 
Office. 


Year 1992 Existing Conditions 


Signalized Intersections 


The existing signalized intersections were analyzed using the methodology set forth 
in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The micro-computer software program "CINCH", developed by 
the Central Transportation Planning Staff (CTPS) was used for the intersection 
analysis. This program automates the analysis procedures of the HCM. 


Grafton Street/Exit 11 Intersection 


The intersection of Grafton Street with Exit 11 is a "T" intersection. The intersection 
is controlled by a two phase traffic actuated signal. The traffic turning right from 
southbound Grafton Street to the Turnpike or turning right from the Turnpike to 
southbound Grafton Street has what is termed as a free right turn, that is the right 
turning traffic uses a lane separated from the intersection and the movement is not 
controlled by the traffic signals. Since the right turning volumes are not controlled 
by the traffic signal they are not included in the analysis. 
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Grafton Street/Wheelock Avenue Intersection 


The intersection of Grafton Street with Wheelock Avenue is a "T" type intersection. 
The intersection is controlled by a two phase traffic actuated signal. 


Table 1.4-1 lists the results of the signalized intersection analysis for the A.M. and 
P.M. peak traffic hours. As shown in the table, both the Grafton Road/Exit 11 
intersection and the Grafton Road/Wheelock Avenue intersections are operating at 
acceptable peak hour levels of service. The northbound approach from the Exit 11 
ramp operates at LOS "E" in the P.M. peak hour. 






Millbury (Route 20) 








Route 122 and Exit 11** 





Eastbound A(3.2) Cll) A(3.2) B(9.5) 
Westbound A(4.9) Giz ten) A(4.8) B(9.6) 























Analysis was also performed for the peak generator hours for the site, the A.M. or 
P.M. hour when the highest traffic volumes are entering or exiting the site. A detailed 
discussion of the determination of the peak generator hours is contained in the Trip 
Distribution And Assignment Section of this report. 


The results of the A.M. and P.M. peak generator hour analysis are also listed in 
Table 1.4-1. As shown in the Table, both the Grafton Road/Exit 11 intersection and 
the Grafton Road/Wheelock Avenue intersection are operating at acceptable peak 
generator hour levels of service. All of the individual directional movements are 
operating at acceptable levels of service. 
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Unsignalized Intersections 


The unsignalized intersections were analyzed using the methodology set forth in the 
1985 Highway Capacity Manual, Transportation Research Board, Special Report 209, 
(HCM). The micro-computer software program "CINCH" was used to perform the 
analysis. As with the signalized intersections, the A.M. and P.M. peak hours and peak 
generator hours were analyzed. 


As opposed to signalized intersections, the level of service rating for unsignalized 
intersections are stated in terms of reserve capacity. Reserve capacity is as the name 
implies: the total capacity of a particular traffic movement minus the volume of traffic 
making that movement. Another important difference between signalized and 
unsignalized analysis is there is no overall level of service rating for unsignalized 
intersections. A detailed description of level of service is provided in Section 1.1 of 
this report. 


Grafton Street/Westhound Route 20 Ramp 


The Ramp from or to Route 20 westbound intersects the southbound side of Grafton 
Street at 90 degrees forming a "T" intersection. The traffic from westbound Route 20 
is controlled from turning left or right onto Grafton Street by a stop sign. 


Grafton Street Southbound/Eastbound Route 20 Ramp 


The Ramp from or to Route 20 eastbound intersects the southbound side of Grafton 
Street at 90 degrees forming a "T" intersection. Turning traffic is limited to right turns 
only, thus there are only three movements allowed. They are the southbound through 
movement, the eastbound right turn movement from Grafton Street, and the 
southbound right turn movement from Route 20. The eastbound right turn movement 
is controlled by a stop sign. 


Grafton Street Northbound/Easthound Route 20 Ramp 


The Ramp from or to Route 20 eastbound intersects the northbound side of Grafton 
Street at 90 degrees forming a "T" intersection. Turning traffic is limited to right turns 
only, thus there are only three movements allowed. They are the northbound through 
movement, the eastbound right turn movement from Grafton Street, and the 
northbound right turn movement from eastbound Route 20. The northbound right 
turn movement is controlled by a stop sign. 
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Route 20 Westhound/Grafton Street Ramp 


The ramp to or from Grafton Street intersects the westbound side of Route 20 at 90 
degrees forming a "T" intersection. Turning traffic is limited to right turns only, thus 
there are only three movements allowed. They are the westbound through 
movement, the right turn movement from Route 20, and the westbound right turn 
movement from Grafton Street. The westbound right turn movement is controlled by 
a stop sign. 


Route 20 Easthound/Southbound Grafton Street Ramp 


The ramp to or from southbound Grafton Street intersects the eastbound side of 
Route 20 at 90 degrees forming a "T" intersection. Turning traffic is limited to right 
turns only, thus there are only three movements allowed. They are the eastbound 
through movement, the southbound right turn movement from Grafton Street, and 
the eastbound right turn movement from southbound Grafton Street. The eastbound 
right turn movement is controlled by a stop sign. 


Route 20 Easthound/Northbound Grafton Street Ramp 


The ramp to or from northbound Grafton Street intersects the eastbound side of 
Route 20 at 90 degrees forming a "T" intersection. Turning traffic is limited to right 
turns only, thus there are only three movements allowed. They are the eastbound 
through movement, the right turn movement from Route 20, and the eastbound right 
turn movement from northbound Grafton Street. The eastbound right turn movement 
is controlled by a stop sign. 


Route 20/Mall and Truck Business Driveways 


Route 20 intersects the driveways to the Mall and the Truck Business at a 90 degree 
angle forming a cross road intersection. There are left turning lanes and two through 
lanes for the eastbound or westbound Route 20 traffic. There is also right turning 
deceleration lane to access the Mall and a right turning acceleration lane for access 
to Route 20 from the Mall. Access from the Mall to Route 20 is limited to a right turn 
only onto westbound Route 20 and is controlled by a stop sign. Access to Route 20 
from the Truck Business is uncontrolled but exiting traffic behaved as if it was stop 
sign controlled. In the "Build" analysis it is assumed that this intersection will be 
controlled by traffic signals which are coordinated with the existing traffic signals at 
the intersection of Route 20 with Sunderland Road and Westborough Street. 


The results of the A.M. and P.M. peak hour analysis of the unsignalized intersections 
are found in Table 1.4-2. As shown in the table, most of the analyzed intersection 
movements are operating at acceptable level of service ratings. 





Millbury Station Route 20 Access Option Page 1-133 


Worcester Commuter Rail Extension Project DRAFT EIR 


In the A.M. peak traffic hour the traffic turning left or right from westbound Route 20 
to Grafton St. is LOS "E". The traffic turning right from eastbound Route 20 to SB 
Grafton St. is at LOS "E" in the P.M. peak hour. 










































































Peak Hour Peak Generator Hour 
Millbury (Route 20) 

Grafton and Route 20 West 

LT from NB Grafton B(383) C(262) A(407) A(439) 

LT and RT from Ramp E(77) F(-236) D(159) D(136) 
SB Grafton and Route 20 East 

RT from Ramp B(304) B(394) 
NB Grafton and Route 20 East 

RT from Ramp C(280) C(229) B(380) B(352) 
WB Route 20 and Grafton 

RT from Ramp to WB 20 A(499) C(217) A(574) B(381) 
EB Route 20 and SB Grafton eal 8 Se | 

RT from Ramp to EB 20 A(423) A(489) A(488) A(661) 
EB Route 20 and NB Grafton dotesndaral 

RT from Ramp to EB 20 B(345) A(415) A(432) A(561) 
Route 20 and Mall 

LT from EB Route 20 A(422) D(132) A(489) B(313) 

LT from WB Route 20 C(235) B(388) B(305) A(541) 

All from Truck Business A(456) F(-2) D(113) D(111) 

RT from Mall A(646) B(300) A(684) A(461) 





The movements operating at unacceptable LOS "F" are right turns from eastbound 
Route 20 to southbound Grafton Street in the P.M. peak hour and all traffic from the 
truck business in the P.M. peak hour. 


The results of the A.M. and P.M. peak generator hour analysis of the unsignalized 
intersections are also listed in Table 1.4-2. As shown in the table, all of the 
intersection movements analyzed are operating at acceptable level of service ratings. 
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Roadway Segments 


The average daily traffic (ADT) and average weekday traffic (AWDT) are shown on 
Figure 1.4-5. The roadway segments were analyzed using the methodology set forth 
in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The micro-computer software program "Highway Capacity 
Software (HCS)" version 1.5 was used to perform the analysis. As with the signalized 
and unsignalized intersections, the A.M. and P.M. peak hours and peak generator 
hours were analyzed. 


The results of the A.M. and P.M. peak hour analysis of the roadway segments are 
found in Tables 1.4-3. As shown in the table many of the analyzed roadway 
segments are operating at the level of service rating of "E". However, most of the 
segments analyzed operate within the acceptable range of reserve capacity. The 
roadway segments which have an unacceptable reserve capacity in the peak hours 
are as follows: 


e Route 122 North of Exit 11 in the P.M. Peak Hour 
e Route 122 North of Wheelock in the P.M. Peak Hour 
e Route 20 West of Grafton St. in the A.M. and P.M. Peak Hours 


As shown in the table, during the peak generator hours, half of the analyzed roadway 
segments are operating at level of service rating of "E", with all but one in the 
acceptable range of reserve capacity. 




















Peak Hour Peak Generator Hour 
Millbury (Route 20) 
A.M. P.M. A.M. P.M. 
Route 122 South of Exit 11 E(964) E(845) D(1067) D(1377) | 
| Route 122 North of Exit 11 E(744) E(441) E(846) E(926) 
Route 122 North of Wheelock E(628) E(262) E(904) E(889) 
Route 20 West of Route 122 E(417) E(450) E(587) E(886) 
_ EB Route 20 West of Mall B(2042) | A(2425) | A(2224) | A(2552) 
WB Route 20 West of Mall A(2496) | B(2177) A(2499) | A(2445) 


: The number in parenthesis is called the reserve capacity of the road. Reserve Capacity is the additional traffic 


volume which the road can accommodate before reaching maximum capacity, which is LOS "F" 
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Safety Concerns And Accident History 


The Millbury Police Department was contacted on June 21, 1994, to determine the 
existence and location of any safety concerns or high accident intersections. Chief 
Handfield indicated that no existing serious safety concerns or high accident locations 
currently exist within the MBTA study area in the Town of Millbury. Preliminary 
analysis of accident data supplied by the Department supports this conclusion. 


Year 1996 Conditions 


To determine the impacts directly attributable to the proposed rail station, the year 
1996 conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned. 


Year 1996 "No Build" Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments within the study area. 
e Increases in existing traffic volumes due to population growth and development 


within the vicinity of, but outside of the study area. 


Through discussions with the Town of Millbury, it was determined that no major new 
developments are planned within the study area by 1996. Therefore, this element 
does not affect the estimation of the 1996 "No Build" traffic volumes. 


Historical traffic data was reviewed to determine the annual rate of growth in traffic 
volumes within the study area. The Massachusetts Highway Department compiles 
and publishes traffic volume data, through a statewide traffic counting program. One 
count site in Millbury is published in the state’s traffic volume data. The site on 
Route 122 experienced a growth rate of negative 0.1 percent over the last few years. 
The trend station for this area is located on Route 9. The data from this station 
showed an average growth rate of negative 0.1 percent over the last 3 years. 


This negative growth rate is most likely due to the economic downturn experienced 
throughout the region over the past years. Economic indicators point towards a very 
slow recovery, leading to lower unemployment, increased economic vitality, and 
hence higher growth in traffic volumes. 





Millbury Station Route 20 Access Option Page 1-137 


Worcester Commuter Rail Extension Project DRAFT EIR 


To account for this potentially low growth, and to yield a more conservative analysis, 
a background traffic growth rate of 0.5 percent per year was applied to the 1992 
Existing condition traffic volumes to obtain the 1996 "No Build" traffic volumes. 
Figure 1.4-6 shows the projected A.M. peak hour traffic volumes, and Figure 1.4-7 
shows the projected P.M. peak hour traffic volumes. Figure 1.4-8 shows the projected 
A.M. peak generator hour traffic volumes, and Figure 1.4-9 shows the projected P.M. 
peak generator hour traffic volumes. 


The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail service to Worcester. 


Proposed Traffic Control Change 


During the collection of the traffic data at the intersection of Route 20 with the Mall’s 
driveway and the Truck Business’s driveway, it was noted that despite the signing 
and traffic island instructing vehicles to make a right turn only onto westbound 
Route 20 from the Mall, some vehicles presently make left turns. Even more vehicles 
turned right, went a few hundred feet, and turned left onto private property and 
immediately came out of the property making a right turn to eastbound Route 20. 


A check of the peak hour traffic signal warrant for the volumes counted in the P.M. 
peak hour and in the P.M. peak generator hour showed the volume requirements of 
this warrant being met during both hours. 


Since most of the commuters from the Millbury Station will desire to make a left turn 
when exiting the station, it is proposed that this intersection be signalized and 
coordinated with the traffic signals at the intersection of Route 20 with Sunderland 
Road and Westborough Street. Analysis of the 1996 "Build" condition assumed 
signalization of this intersection. 


Year 1996 Trip Generation And Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 commuters are 
expected to utilize the railroad for daily round trip commuting into Boston. 


In 1996, the proposed Millbury Station is projected to attract a total of 149 daily 
round trip commuters. Twelve of these patrons would be dropped off at the station. 
Based upon an average automobile occupancy rate of 1.12, the remaining 137 
patrons would result in a parking demand of 122 parking spaces. This leaves 178 
parking spaces empty in the build year. 
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The patrons who are projected to use the Millbury Station are expected to reside in 
the Towns of Auburn, Charlton, Millbury, Oxford, and the City of Worcester. The 
number of patrons who originate from each Town are shown in Table 1.4-4. The 
ridership has been adjusted to reflect peak period usage, which is 94% of total daily 
demand. 


These ridership levels are expected to occur shortly after completion of the Millbury 
Station, therefore, these projections were used in the determination of the 1996 
"Build" condition. 






Riders* 












Charlton 16 
Millbury 24 
Oxford 16 
Worcester 58 
TOTAL 139 














Year 1996 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same hour. Ridership on each train will vary depending on the desired 
arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before the 
usual starts of the business day (7:30, 8:00, 8:30, or 9:00) will be more in demand 
than trains which arrive either earlier or later. 


Similar trends are experienced during the P.M. peak return trip period. Trains that 
depart Boston 15 to 20 minutes after the usual close of business (4:30, 5:00, 5:30, 
or 6:00 P.M.) are in greater demand than those that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on current ridership per train and the 
arrival or departure times in Boston of said trains. Details of the development of these 
equations are presented in Section 1.1. 





Millbury Station Route 20 Access Option Page 1-143 


Worcester Commuter Rail Extension Project DRAFT EIR 


Table 1.4-5 lists the projected distribution of ridership from the Millbury Station 
based on the expected arrival time in Boston or departure time from Boston. 


Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
out of pocket cost savings in parking and tolls. The commuters who shift to 
commuter rail will shift their local departure and arrival times since their commuting 
time is typically longer than travelling by automobile. This change in commuting 
time typically results in the A.M. and P.M. peak hours for the site to lie totally or 
partially out side of the typical peak hour ranges of 7:00 to 9:00 A.M. and 4:00 to 
6:00 P.M. Thus, there becomes a need to analyze two peak hours: the roadway peak 
hour and the commuter rail peak generator hour. 





Inbound Train Patrons 
502A oars 











504A 45 
506A 45 
510 22 
TOTAL 139 
Outbound Train Patrons 
515A 19 
519 32 
| S24 BZ 
| 521A 49 
| a2 7 
: TOTAL 139 








The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Millbury Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Millbury the typical A.M. and P.M. intersection peak hours are from 7:15 to 8:15 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 





Millbury Station Route 20 Access Option Page 1-144 


Worcester Commuter Rail Extension Project DRAFT EIR 


peak generator hours for the commuter rail station will be from 6:45 to 7:45 A.M. 
and from 6:00 to 7:00 P.M. 


Once the project generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Millbury would utilize eastbound Route 20 or northbound Wheelock Avenue, 
depending on the location of their residences. Riders originating in towns outside that 
in which the station is located were assigned to the major roads from their town to 
the station. 


The patrons from Auburn, Charlton, and Oxford would access the station from 
eastbound U.S. Route 20. The patrons from Worcester would access the station from 
eastbound Route 20, westbound Route 20, or southbound Route 122. Actual routing 
was estimated based on the shortest travel time and distance from population centers. 
Figure 1.4-10 shows the percentage of station related traffic utilizing the study area 
roadways for the year 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift from automobile 
usage to rail usage. Approximately the same number of vehicle trips will be made 
in the study area, but the trips to the rail station will be along alternate roadways and 
be of a shorter duration. Traffic volumes are expected to decrease along Route 122 
and the Mass Pike. Traffic volumes are expected to increase on Route 20 west of 
Route 122. 


Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Millbury rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from the existing travel route to the Mass Pike, which is Grafton Street, Route 122. 
These existing vehicle trips would not be generated as new trips. The vehicles 
currently by-passing the site were not assigned to the roadway network as new trips, 


they are only shown as being diverted from the Mass Pike to the commuter rail site. 
Figure 1.4-11 shows the projected A.M. peak hour traffic volumes. Figure 1.4-12 


shows the projected P.M. peak hour traffic volumes. Figure 1.4-13 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.4-14 shows the 
projected P.M. peak generator hour traffic volumes. 
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Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only major parameter in the analysis to change from the existing 
conditions. Roadway geometries, signal phasing, percentages of heavy vehicles, etc. 
remain unchanged. 


The traffic signal timings for the 1996 "No Build" condition and for the 1996 "Build" 
condition were optimized. Normal maintenance of traffic signals includes the 
recounting of intersection traffic volumes and the retiming of the traffic signals to 
account for changes in traffic volumes and travel patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-6 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak traffic hours under the 1996 "No Build" and "Build" 
conditions. 


Under the 1996 "No Build" conditions both existing intersections will operate at 
overall acceptable level of service ratings. The northbound movement from the Mass 
Pike will have a level of service rating of "E" in the P.M. peak hour. 


By 1996, it is anticipated that a traffic signal will be installed at the intersection 
Route 20 and the proposed station access drive. 


Under the 1996 "Build" conditions the existing intersections plus the proposed 
signalized intersection will operate at overall acceptable level of service ratings. As 
in the "No Build" condition the northbound movement from the Mass Pike will have 
a level of service rating of "E" in the P.M. peak hour. 


No decline in peak hour level of service will result at the signalized intersections 
from the traffic entering or exiting the commuter rail station. 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-7 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak traffic hours under the 1996 "No Build" and 
"Build" conditions. 
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As shown in the table most of the analyzed intersection movements in the "No 
Build" condition are operating at acceptable level of service ratings. Traffic turning 
left or right from WB Route 20 to Grafton Street operates at LOS "E" in the A.M. peak 
hour, while traffic turning right from eastbound Route 20 to southbound Grafton 
Street operates at LOS "E" in the P.M. peak hour. 


The following movements operate at unacceptable LOS "F": 


e The traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 


hour. 
e All the NB traffic from the Truck Business in the P.M. peak hour. 










































Millbury (Route 20) 

Route 122 and Exit 11** B(5.4) D(34.6) B(5.4) D(32.6) 
Eastbound A(2.6) C(15.1) A(2.6) G(1571) 
Westbound A(4.4) D(26.7) A(4.4) D(26.4) 
Northbound B(11.2) E(59.6) B(11.3) E(54.7) 

Route 122 and Wheelock** | A(2.6) B(6.0) A(2.8) B(5.8) 
Eastbound A(2.0) A(1.4) A(1.9) A(1.4) 
Westbound | A(2.1) B(6.3) A(2.1) B(6.0) 
Northbound - B(10.2) | DG4.5) | BI.4) | D(36.5) 

Route 20 and Mall** ee : B(7.8) | B(12.6) 
Eastbound B(6.1) B(10.1) 
Westbound B(10.2) B(12.4) 
Northbound - - D(26.8) D(25.0) 
Southbound C(20.6) 


D(25.8) 
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No Build 
Millbury (Route 20) 
A.M. P.M. A.M. P.M. 

Grafton and Route 20 West | 

LT from NB Grafton B(371) C(250) B(371) C(256) 

LT and RT from Ramp E(66) F(-253) E(59) F(-255) 
SB Grafton and Route 20 East 

RT from Ramp C(287) E(68) B(318) E(68) 





NB Grafton and Route 20 East 
RT from Ramp C(270) C(218) C(269) C(222) 


WB Route 20 and Grafton 


RT from Ramp to WB 20 A(488) C(204) A(499) C(217) 


EB Route 20 and SB Grafton 
RT from Ramp to EB 20 B(393) A(507) B(381) A(507) 


EB Route 20 and NB Grafton | 

RT from Ramp to EB 20 B(334) A(433) B(315) A(436) 

Route 20 and Mall 
LT from EB Route 20 A(413) D(121) : 

All from Truck Business A(448) F(-4) - - 

RT from Mall C(289) 









































As shown in the table most of the analyzed intersection movements in the "Build" 
condition are operating at acceptable level of service ratings. The traffic turning left 
or right from westbound Route 20 to Grafton Street operates at LOS "E" in the A.M. 
peak hour, while traffic turning right from eastbound Route 20 to southbound Grafton 
Street operates at LOS "E" in the P.M. peak hour. 


Only the traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 
hour operates at unacceptable LOS "F". 


No decline in peak hour level of service will result at the unsignalized intersections 
from the traffic entering or exiting the commuter rail station. 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.4-8 lists 
the results of the analysis of the A.M. and P.M. peak hours. 


As shown in the Table most of the analyzed roadway segments are operating in the 
"No Build" condition at the peak hour level of service rating of "E". However, all but 
four of the segments analyzed operate within the range of acceptable reserve 
capacity. The roadway segments which have an unacceptable reserve capacity in the 
peak hour are as follows: 


e Route 122 North of Exit 11 in the P.M. Peak Hour 
¢ Route 122 North of Wheelock in the P.M. Peak Hour 
e Route 20 West of Grafton St. in the A.M. and P.M. Peak Hour 


As shown in the Table most of the analyzed roadway segments are operating in the 
"Build" condition at peak hour level of service rating of "E". However, all but four 
of the segments analyzed operate within the range of acceptable reserve capacity. 
The roadway segments which have an unacceptable reserve capacity in the peak 
hours are as follows: 


e Route 122 North of Exit 11 in the P.M. Peak Hours. 
e Route 122 North of Wheelock in the P.M. Peak Hours. 
e Route 20 West of Grafton St. in the A.M. and P.M. Peak Hours. 


No decline in peak hour level of service rating will result in the roadway segments 
from the traffic entering or exiting the commuter rail station. The "Build" condition 
will result in minor reductions in reserve capacity. 





Route 122 South of Exit 11 E(949) | E(813) 
Route 122 North of Exit 11 E(706) E(396) ——-E(724) E(425) 
| Route 122 North of Wheelock E(610) E(213)99 2 E(607) E(223) 
Route 20 West of Route 122 E(307) E(449) | £E(287) E(446) 











EB Route 20 West of Mall B(1995) A(2353) B(1908) A(2345) 
| WB Route 20 West of Mall A(2383) B(2139) | A(2542) B(2068) 
The number i in parenthesis is called the reserve capacity of the road. Reserve Capacity is the additional ante 


| volume which the road can accommodate before reaching | maximum capacity, which is LOS "F" 
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Year 1996 Peak Generator Hour Level Of Service 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4.9 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak generator traffic hours under the 1996 "No Build" and 
"Build" conditions. 


Under the 1996 "No Build" conditions both intersections will operate at overall 
acceptable level of service ratings. None of the movements will see excessive delay. 


Under the 1996 "Build" conditions all three intersections will operate at overall 
acceptable level of service ratings in the peak generator hour. None of the 
movements will see excessive delay. 


No decline in peak hour level of service rating will result at the signalized 
intersections from the traffic entering or exiting the commuter rail station with the 
exception of the northbound movement at Wheelock Avenue which will change 
from level of service rating "B" to "C" in the A.M. peak generator hour. 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-10 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak generator traffic hours under the 1996 "No 
Build" and "Build" conditions. 


As shown in the table, all of the analyzed intersection movements in the "No Build" 
condition are operating at acceptable level of service ratings. 


As shown in the table, all of the analyzed intersection movements in the "Build" 
condition are operating at acceptable level of service ratings. The traffic turning left 
or right from westbound Route 20 to Grafton St. in the P.M. peak hour will be at 
LOS bee 
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Millbury (Route 20) 


Route 122 and Exit 11** 











Eastbound A(2.2) B(6.9) A(2.2) B(6.9) 
Westbound A(3.4) B(7.1) A(3.4) B(7.1) 
Northbound B(9.9) B(8.4) A(9.9) B(6.6) 
Route 122 and Wheelock** A(2.8) A(2.2) A(3.4) A(2.2) 
Eastbound A(2.0) A(1.3) A(1.3) A(1.3) 





Westbound A(2.0) 
Northbound B(9.0) 
elle os dae 
a ee ea ee 

Northbound - | = | pee | D621 
Southbound | |i. | crs | 


Southbound 
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Millbury (Route 20) nite 
Grafton and Route 20 West 
LT from NB Grafton B(395) A(427) B(395) A(454) 
D(149) D(124) D(139) E(82) 
SB Grafton and Route 20 East 
B25) | 6(373) 
NB Grafton and Route 20 East 
RT from Ramp B(370) B(342) B(369) B(361) 
WB Route 20 and Grafton er 
RT from Ramp to WB 20 A(565) 
EB Route 20 and SB Grafton ee ce ce ee 





RT from Ramp to EB 20 A(480) A(654) 


EB Route 20 and NB Grafton 


RT from Mall 





A(465) A(652) 





RT from Ramp to EB 20 A(422) A(581) B(397) A(585) 
Route 20 and Mall 

LT from EB Route 20 A(480) B(301) 5 ; 

LT from WB Route 20 C(297) A(533) : : 

All from Truck Business D(105) D(103) = ‘ 














Traffic turning from WB Route 20 to Grafton Street has a reduction in level of 
service, from LOS "D" to LOS "E", in the P.M. generator hour. Also, right turning 
traffic from NB Grafton Street to EB Route 20 experiences a reduction in level of 
service rating from "A" to "B" in the A.M. peak generator hour. 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.4-11 lists 
the results of the analysis of the A.M. and P.M. peak generator hours. 
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As shown in the table, half of the analyzed roadway segments are operating in the 
"No Build" condition at the peak hour level of service rating of "E". However, only 
one segment operates with an unacceptable reserve capacity. The roadway segment 
which has an unacceptable reserve capacity in the peak generator hours is as follows: 


e Route 20 West of Grafton St. in the A.M. Peak Generator Hour. 


As shown in the table, half of the analyzed roadway segments are operating in the 
"Build" condition at the peak generator hour level of service rating of "E". However, 
only one segment operates with an unacceptable reserve capacity. The roadway 
segment which has an unacceptable reserve capacity in the peak generator hours is 
as follows: 


e Route 20 West of Grafton St. in the A.M. Peak Generator Hour. 


No peak generator hour level of service rating drops will result in the roadway 
segments from the traffic entering or exiting the commuter rail station with the 
exception of EB Route 20 west of the Mall which experiences a reduction in level 
of service rating from "A" to "B" in the A.M. peak generator hour. 





No Build Build 


Millbury (Route 20) 
A.M. A.M. P.M. 


Route 122 South of Exit 11 D(1040) D(1350) D(1041) D(1350) 
Route 122 North of Exit 11 E(811) E(892) E(899) E(965) 











Route 122 North of Wheelock E(868) E(873) E(925) 
Route 20 West of Route 122 eee D3) E(813) 
EB Route 20 West of Mall ~ A(2165) B(2079) | A(2441) 
WB Route 20 West of Mall 











Year 1996 “Ten Percent of Traffic” Analysis 


The Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.4-12 lists the site 
generated traffic as a percentage of the total traffic at the various intersections and 
road segments analyzed within the study area during the 1996 A.M. and P.M. peak 
hours. 
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As shown in the Table none of the intersections or road segments analyzed exceed 
the 10 percent requirement. 


























Peak Hours 
Intersection 
A.M. P.M. 

Route 122 and Exit 11 0.0% 0.0% 

Route 122 and Wheelock 0.3% 0.0% 

Route 122 NB and EB 20 Ramp 0.3% 0.0% 

Route 122 SB and EB 20 Ramp 0.4% 0.0% 

Route 122 and WB Route 20 Ramp 0.5% 0.1% 

Route 20 EB and SB 122 Ramp 3.7% 0.1% 

Route 20 EB and NB 122 Ramp 4.0% 0.1% 
0.6% 0.9% 

Route 20 and Mall and Driveway 3.5% 0.8% 

Roadway Segment 

Route 122 South of Exit 11 0.0% 0.0% 

Route 122 North of Exit 11 0.0% 0.0% 

Route 122 North of Wheelock 0.3% 0.0% 

Route 20 West of Route 122 2.4% 0.7% 

Route 20 West of Mall 0.8% 


Year 1996 Millbury Station Only 





In order to address an upper limit, worst case situation with regard to traffic impacts 
on Millbury Streets, an analysis was performed which considered that the Millbury 
commuter station was the only commuter station built by 1996 (in addition to a 
Worcester Station). 


The 1996 "No Build" traffic volumes, for both the peak hours and peak generator 
hours, were previously presented and serve as the same base for the "Millbury Station 
Only" as they did for the "Build All Stations" scenario. 
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Year 1996 Trip Generation/Parking (Millbury Station Only) 


In support of this study the Central Transportation Planning Staff (CTPS) performed 
an analysis of projected ridership for the Millbury Station, employing an 
unconstrained parking supply. In 1996, the Millbury Station is projected to attract 
347 daily round trip commuters, 319 of which would be Park’n’Ride patrons. These 
patrons are expected to reside in the Towns of Millbury, Shrewsbury, Grafton, Sutton, 
Boylston, Northbridge, Oxford, Charlton, Auburn, and the City of Worcester. The 
number of patrons who originate from each community are shown in Table 1.4-13. 

~ The Ridership has been adjusted to reflect peak period usage which is 94% of the 
total daily demand. 





City/Town Riders* 





Millbury 28 
Grafton 
Shrewsbury 77 
Sutton 15 
Boylston 16 
Northbridge 26 
Oxford 18 
Charlton 20 
Auburn 27 
Worcester 64 
TOTAL 326 











Year 1996 Trip Distribution and Assignment (Millbury Station Only) 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 
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The ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Appendix 1.1. 


Table 1.4-14 lists the projected distribution of ridership based on arrival/departure 
time in Boston. 














Inbound Train 

502A 64 
504A 106 
506A 105 

510 51 
TOTAL 326 

Outbound Train Patrons 

515A 46 

1g 76 

521 75 
521A 113 

523 16 
TOTAL 326 











Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Millbury Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
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waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Millbury the typical A.M. and P.M. roadway peak hours are from 7:15 to 8:15 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak hours for the commuter rail station will be from 6:45 to 7:45 A.M. and from 
6:00 to 7:00 P.M. 


Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Millbury would utilize eastbound Route 20 or northbound Wheelock Avenue, 
depending on the location of their residence. Riders originating in towns outside that 
in which the station is located were assigned to the major roadways leading from 
their town to the proposed station. Actual routing was based on shortest travel time 
and distance from population centers. Figure 1.4-15 shows the percentage of station 
related traffic utilizing the study area roadways. 


Year 1996 “Build” Traffic Volumes (Millbury Station Only) 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e the projected year 1996 "No Build" traffic volumes. 
e traffic specifically diverted to the proposed Millbury Station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from the existing travel route to the Mass Pike, (travel route being Grafton Street, 
Route 122). These existing vehicle trips would not be generated as new trips. The 
vehicles currently by-passing the site were not assigned to the roadway network as 
new trips, they are only shown as being diverted from the Mass Pike to the 
commuter rail site. 


Figure 1.4-16 shows the projected A.M. peak hours traffic volumes. Figure 1.4-17 
shows the projected P.M. peak hour traffic volumes. Figure 1.4-18 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.4-19 shows the 
projected P.M. peak generator hour traffic volumes. 


Year 1996 Peak Hour Level of Service (Millbury Station Only) 


The same study area elements that were analyzed under the 1992 Existing Conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
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conditions. Roadway geometrics, etc. remain unchanged. As in the 1996 "Build All 
Stations" scenario, it is assumed that the Route 20/Mall intersection will be signalized 
in the "Build" condition. 


Signalized Intersection 

The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-15 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak traffic hours under the 1996 "No Build" and "Build" 
conditions. 


Under the 1996 "No Build" condition both existing intersections will operate at 
overall acceptable level of service ratings. The northbound movement at Exit 11 will 
operate at level of service rating "E" in the P.M. peak hour. 


Under the 1996 "Build" condition all three signalized intersections are expected to 
operate at overall acceptable level of service ratings. The northbound movement at 
Exit 11 will continue to function at level of service rating "E" in the P.M. peak hour. 
No change in peak hour levels of service are anticipated due to traffic entering or 
existing the commuter rail station. 























Millbury (Route 20) No Build Build 

A.M. A.M. P.M. 
Route 122 and Exit 11** B(5.4 D(34.6 B(5.7 D(33.6 
Eastbound A(2.6 CU1S71 A(2.6 C(15.4 
Westbound A(4.4 D(26.7 A(4.9 D(31.4 
Northbound B(11.2 E(59.6 B(11.3 F(52.9 
Route 122 and Wheelock** A(2.6 B(6.0 A(2.8 B(5.5 
Eastbound A(2.0 A(1.4 A(1.9 A(1.5 
Westbound A(2.1 B(6.3 A(2.2 B(6.2 

Northbound B(10.2 D(34.5 B(9.5 D(28. 
Route 20 and Mall B(8.3 C(15.4 
| Eastbound . - B(6.3 B(10.8 
Westbound - - B(11.1 B(13.5 
Northbound ee SS D(25.9 C(24.5 
SOUtNDOUNC anne _D(25.8 D(36.7 

f . - Optimized signal timings were used for analysis : - ee 
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Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-16 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak traffic hours under the 1996 "No Build" and 
"Build" conditions. 


As shown in the table, most of the analyzed intersection movements in the "No 
Build" condition operate at acceptable level of service ratings. Traffic turning left or 
right from westbound Route 20 to Grafton Street will operate at LOS "E" in the A.M. 
peak hour, while traffic turning right from eastbound Route 20 will operate at LOS 
"E" in the P.M. peak hour. 


The following movements operate at unacceptable LOS "F": 


e Left and right turning traffic from WB Route 20 to Grafton Street in the P.M. peak 


hour. 
e All NB traffic movements from the truck business at Route 20 in the P.M. peak 


hour. 


As shown in the table most of the analyzed intersection movements in the "Build" 
condition operate at acceptable level of service ratings. Traffic turning left or right 
from westbound Route 20 to Grafton Street is at LOS "E" in the A.M. pear hour, 
while traffic turning right from eastbound Route 20 is at LOS "E" in the P.M. peak 
hour. Only left and right turning traffic from WB Route 20 to Grafton Street in the 
P.M. peak hour will operate at LOS "F". 


No reductions in level of service occur as the result of traffic entering or exiting the 
commuter rail station except for right turning traffic from NB Grafton Street to EB 
Route 20. The level of service rating for this movement changes from "B" to "C" in 
the A.M. peak hour. 
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Millbury (Route 20) ary a 

LT from NB Grafton B(371) C(250) B(376) C(257) 

LT and RT from Ramp E(66) F(-253) E(62) F(-265) 
SB Grafton and Route 20 East 

RT from Ramp C(287) E(68) B(320) E(62) 
NB Grafton and Route 20 East 

RT from Ramp C(270) C(218) C(259) C(222) 
WB Route 20 and Grafton 

RT from Ramp to WB 20 A(488) C(204) A(487) C(203) 
EB Route 20 and SB Grafton 

RT from Ramp to EB 20 B(393) A(507) B(377) A(507) 
EB Route 20 and NB Grafton | | 

RT from Ramp to EB 20 B(334) A(433) 
Route 20 and Mall Piet cing eb er 

LT from EB Route 20 A(413) D(121) ame oT 

LT from WB Route 20 C(227) B(380) =e ere 

All from Truck Business A(448) F(-4) Se ia 

RT from Mall A(641) | C(289) seat EO 











Roadway Segments 

The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.4-17 lists 
the results of the analysis for the A.M. and P.M. peak hours. 


As shown in the table most of the analyzed road segments are operating in the "No 
Build" condition at the peak hour level of service rating of "E". Of the road segments 
operating at level of service rating "E" the following have an unacceptable reserve 
Capacity: 
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e Route 122 North of Exit 11 in the P.M. peak hour. 
e Route 122 North of Wheelock in the P.M. peak hour. 
e Route 20 West of Grafton Street in the A.M. and P.M. peak hours. 


As shown in the table most of the analyzed road segments are operating in the 
"Build" condition at the peak hour level of service rating of "E". Of the road segments 
operating at level of service rating "E" the following have an unacceptable reserve 
Capacity: 


e¢ Route 122 North of Exit 11 in the P.M. peak hour. 
e Route 122 North of Wheelock in the P.M. peak hour. 
e Route 20 West of Grafton Street in the A.M. and P.M. peak hours. 





No Build |Build 
Millbury (Route 20) 
A.M. ieee A.M. P.M. 





Route 122 South of Exit 11 E(949) E(810) E(877) E(798) 
Route 122 North of Exit 11 E(706) E(396) E(667) E(414) 
Route 122 North of Wheelock E(610) E(213) E(547) E(210) 
Route 20 West of Route 122 E(307) E(449) E(277) E(449) 














EB Route 20 West of Mall B(1995) A(2353) B(1910) A(2345) 


WB Route 20 West of Mall A(2383) B(2139) A(2396) B(2091) 
ae e ee is the addlto nal traffic 















Year 1996 Peak Generator Hour Level of Service (Millbury Station Only) 


Signalized Intersections 


Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.4-18 for the 1996 
"No Build" and "Build" conditions. 


As shown in the table both intersections will operate at an acceptable level of service 
under the "No Build" conditions. None of the individual movements analyzed will 
experience excessive delay. 


All three signalized intersections will continue to operate at acceptable levels of 
service under the "Build" condition. None of the individual movements analyzed will 
experience excessive delay. 
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No reduction in peak generator hour level of service ratings are expected due to the 
traffic entering or existing the proposed commuter rail station. 














No Build Build 
eee A.M. P.M. A.M. P.M. 

Route 122 and Exit 11** B(7.3) 

Eastbound A(2.2) B(6.9) A(2.2) B(8.2) 

Westbound B(7.2) 

Northbound B(9.9) B(8.4) B(9.9) B(6.5) 
Route 122 and Wheelock** A(2.8) A(2.2) A(3.4) A(2.2) 

Eastbound A(2.0) A(1.3) A(2.1) A(1.4) 

Westbound 

Northbound B(9.0) C(15.1) B(13.7) C5) 














Route 20 and Mall** 


B(7.9) C(15.2) 


Eastbound ee eee eee 
Westbound ees ee ert sca 
Northbound | 260) | 005.5 | 
Southbound ER RE eee | ca24 | 











Unsignalized Intersections 


The unsignalized intersections were analyzed for the A.M. and P.M. peak generator 
hours for both the "No Build" and "Build" conditions. The results of the analysis are 
listed in Table 1.4-19. 


Under the "No Build" condition all intersection movements will operates at 
acceptable level of service ratings. No movements are expected to experience 
excessive delay. 


Under the "Build" condition, all intersection movements will operate at acceptable 
level of service ratings. Left and right turning traffic from WB Route 20 to Grafton 
Street in the P.M. peak generator hour will operate at LOS "E". 
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No reduction in peak generator hour level of service ratings are anticipated due to 
traffic entering or exiting the proposed commuter rail station except for left and right 
turning traffic from WB Route 20 to Grafton Street. This movement will see a 
reduction in level of service rating from "D" to "E" in the P.M. peak generator hour. 





RT from Ramp to EB 20 


EB Route 20 and NB Grafton 





RT from Ramp to EB 20 


LT from WB Route 20 
All from Truck Business 


RT from Mall 
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A(480) 


A(422) 


C(297) 


D(105) 
A(678) 





A(654) 


A(581) 


A(533) 


D(103) 
A(452) 














A(460) 


B(343) 








Millbury (Route 20) 
A.M. P.M. A.M. P.M. 

Grafton and Route 20 West 

LT from NB Grafton B(395) A(427) B(395) A(456) 

LT and RT from Ramp D(140) E(60) 
SB Grafton and Route 20 East seeders soiree 

RT from Ramp B(328) B(383) 
NB Grafton and Route 20 East a a 

RT from Ramp B(355) B(364) 
WB Route 20 and Grafton 

RT from Ramp to WB 20 A(565) B(370) A(563) B(351) 
EB Route 20 and SB Grafton 


A(651) 


A(580) 


Route 20 and Mall 
LT from EB Route 20 A(480) B(301) - 


es OT eer ee eee et ee ee ee ee ee 
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Roadway Segments 


The roadway segments were analyzed for the A.M. and P.M. peak generator hours 
for the "No Build" and "Build" conditions. The results of the analysis are listed in 
Table 1.4-20. 


Under the "No Build" condition several segments operate at a level of service rating 
of "E". However, only Route 20 west of Route 122 during the A.M. peak generator 
hour has an unacceptable reserve capacity. 


Under the "Build" condition most segments continue to operate at a level of service 
of "E". Route 20 west of Route 122 during the A.M. peak generator hour continues 
to have an unacceptable reserve capacity. Route 122 south of Exit 11 experiences a 
decline in level of service from "D" to "E" during the A.M. peak generator hour. 
Likewise, EB Route 20 west of the Mall experiences a decline in level of service from 
"A" to "B" during the A.M. peak generator hour. 








Route 122 North of Exit 11 
Route 122 North of Wheelock 
Route 20 West of Route 122 
EB Route 20 West of Mall 

WB Route 20 West of Mall 









E(811) 
E(868) 
E(553) 
A(2165) 
A(2552) 





Year 1996 "Ten Percent of Traffic" Analysis 








E(892) 
E(854) 
E(853) 
A(2449) 
A(2365) 











8 
No Build Build 
Millbury (Route 20) 
A.M. P.M. A.M. P.M. 
Route 122 South of Exit 11 D(1040) D(1350) E(975) D(1264) 


E(869) 
E(807) 


a 


E(518) 


A(2021) 
A(2387) 














A(2231) 








E(886) 
E(889) 
E(798) 

A(2487) 





The Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.4-21 lists the site 
generated traffic as a percentage of the total traffic at the various intersections and 
road segments analyzed within the study area during the 1996 A.M. and P.M. peak 


hours. 
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As shown in the table, none of the intersections or road segments analyzed exceed 
the 10 percent requirement. 















Peak Hours 
Intersection 
PM. 

Route 122 and Exit 11 0.4% 
Route 122 and Wheelock 2.6% 0.6% 
Route 122 NB and EB 20 Ramp 2.6% 0.6% 
Route 122 SB and EB 20 Ramp 0.7% 0.6% 
Route 122 and WB Route 20 Ramp 0.7% 
Route 20 EB and SB 122 Ramp 4.7% 0.1% 
Route 20 EB and NB 122 Ramp 





Route 20 WB and Route 122 Ramp 






Route 20 and Mall and Driveway 


Roadway Segment 





Route 122 South of Exit 11 3.0% 0.7% 
Route 122 North of Exit 11 2.3% 0.6% 
Route 122 North of Wheelock 2.7% 0.6% 
Route 20 West of Route 122 0.7% 





Route 20 West of Mall 











Year 2001 Conditions 


To determine the impacts directly attributable to the proposed rail station, the year 
2001 conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned. 


As noted in the year 1996 conditions, it is proposed to signalize the intersection of 
Route 20 and the Mall driveway. Therefore, this intersection was analyzed as a 
signalized intersection in the "Build" condition. 
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Year 2001 "No Build" Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments within the study area. 
e Increases in existing traffic volumes due to population growth and development 


within the vicinity of, but outside of the study area. 


Through discussions with the Town of Millbury, it was determined that no major new 
developments are planned within the study area by 2001. Therefore, this element 
does not affect the estimation of the 2001 "No Build" traffic volumes. 


Current economic projections are for positive growth of 1.4% in 1996 and for 1.6% 
in 1997. If these projections are correct the growth in the background traffic volumes 
should also start increasing to a more normal rate of around 1.5% per year. 


To account for the expected return to normal economic times the 1996 "No Build" 
traffic volumes were increased by 1.5% per year to obtain the year 2001 "No Build" 
traffic volumes. 


Figure 1.4-20 shows the projected A.M. peak hour traffic volumes. Figure 1.4-21 
shows the projected P.M. peak hour traffic volumes. Figure 1.4-22 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.4-23 shows the 
projected P.M. peak generator hour traffic volumes. 


The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail service to Worcester. 


Year 2001 Trip Generation and Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 commuters are 
expected to utilize the railroad for daily round trip commuting into Boston. 


In 2001, the proposed Millbury Station is projected to attract a total of 162 daily 
round trip commuters. Thirteen of these patrons would be dropped off at the station. 
Based upon an average automobile occupancy rate of 1.12, the remaining 149 
patrons would result in a parking demand of 133 parking spaces. This leaves 167 
parking spaces empty in the year 2001. 
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These patrons are expected to reside in the Towns of Auburn, Charlton, Millbury, 
Oxford, and the City of Worcester. The number of patrons who originate from each 
town are shown in Table 1.4-22. The ridership has been adjusted to reflect peak 
period usage, which is 94% of total daily demand. 





Charlton Ve 
Millbury 25 
Oxford 18 


Worcester 61 














Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same hour. Ridership on each train will vary depending on the desired 
arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before the start 
of the business day (7:30, 8:00, 8:30, or 9:00) will be more in demand than trains 
which arrive either much earlier or later. Similar trends are experienced during the 
P.M. peak return trip period. Trains that depart Boston 15 to 20 minutes after the 
close of business (4:30, 5:00, 5:30, or 6:00 P.M.) are in greater demand than those 
that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on current ridership per train and the 
arrival or departure times in Boston of said trains. Details of the development of these 
equations are presented in Section 1.1 of this report. 


Table 1.4-23 lists the projected distribution of ridership from the Millbury Station 
based on the expected arrival in Boston or departure time from Boston. 


Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
out of pocket cost savings in parking and tolls. The commuters who shift to 
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commuter rail will shift their local departure and arrival times since their commuting 
time is typically longer than travelling by automobile. This change in commuting 
time typically results in the A.M. and P.M. peak hours for the site to lie totally or 
partially out side of the typical peak hour ranges of 7:00 to 9:00 A.M. and 4:00 to 
6:00 P.M. thus there becomes a need to analyze two peak hours: the roadway peak 
hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Millbury Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Millbury the typical A.M. and P.M. intersection peak hours are from 7:15 to 8:15 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak hours for the commuter rail station will be from 6:45 to 7:45 A.M. and from 
6:00 to 7:00 P.M. 


Once the project generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Millbury would utilize eastbound Route 20 or northbound Wheelock Avenue, 
depending on the location of their residences. Riders originating in towns outside that 
which the station is located were assigned to the major roads from their town to the 
station. 
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ip 
Inbound Train Patrons 
502A 30 
504A 49 
506A 49 
510 24 
TOTAL 152 
Outbound Train Patrons 
515A 21 
519 35 
521 35 
D21A ey) 
523 8 
TOTAL 152 








The patrons from Auburn, Charlton, and Oxford would access the station from 
eastbound U.S. Route 20. The patrons from Worcester would access the station from 
eastbound Route 20, westbound Route 20, or southbound Route 122. Actual routing 
was estimated based on the shortest travel time and distance from population centers. 
Figure 1.4-24 shows the percentage of station related traffic utilizing the study area 
roadways for the year 2001 "Build" condition. 


Approximately the same number of vehicle trips will be made in the study area, but 
the trips to the rail station will be along alternate roadways and be of a shorter 
duration. Traffic volumes are expected to decrease along Route 122 and the Mass 
Pike. Traffic volumes are expected to increase on Route 20 west of Route 122. 


Year 2001 "Build" Traffic Volumes 
Traffic volumes under the year 2001 "Build" conditions consist of two primary 


elements: 


© The projected year 2001 "No Build" traffic volumes. 
© Traffic specifically diverted to the proposed Millbury rail station. 
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A portion of the traffic volumes heading to the proposed station would be diverted 
from the existing travel route to the Mass Pike (the travel route being Grafton Street, 
Route 122). These existing vehicle trips would not be generated as new trips. The 
vehicles currently by-passing the site were not assigned to the roadway network as 
new trips, they are only shown as being diverted from the Mass Pike to the 
commuter rail site. 


Figure 1.4-25 shows the projected A.M. peak hour traffic volumes. Figure 1.4-26 
shows the projected P.M. peak hour traffic volumes. Figure 1.4-27 shows the 
projected A.M. peak generator hour traffic volumes. Figure 1.4-28 shows the 
projected P.M. peak generator hour traffic volumes. 


Year 2001 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 2001 "No Build" and "Build" conditions. The analysis was 
performed using the “all else being equal" assumption. This assumes that the traffic 
volumes are the only major parameter in the analysis to change from the existing 
conditions. Roadway geometries, signal phasing, percentages of heavy vehicles, etc. 
remain unchanged. As previously noted, the Route 20/Mall intersection was analyzed 
as a signalized intersection in the "Build" condition. 


The traffic signal timings for the 2001 "No Build" condition and for the 2001 "Build" 
condition were optimized. Normal maintenance of traffic signals includes the 
recounting of intersection traffic volumes and the retiming of the traffic signals to 
account for changes in traffic volumes and travel patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-24 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak traffic hours under the 2001 "No Build" and "Build" 
conditions. 


Under the 2001 "No Build" conditions the intersection of Route 122 with Wheelock 
will operate at overall acceptable level of service ratings. The northbound approach 
will operate at LOS "E" in the P.M. peak hour. The intersection of Route 122 with 
Exit 11 will be at LOS "F" in the P.M. peak with both the northbound movement and 
the westbound also movement operating at LOS "F". 
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ee he aD A.M. P.M. A.M. P.M. 
Route 122 and Exit 11** B(6.2) | F(68.7) B(6.2) F(65.3) 
Eastbound AZ!) | C(17.8) A(2.7) C(15.4) 
Westbound B(5.2) F(82.8) B(5.2) E(41.0) 
Northbound B(13.2) | F(102.6) | B(13.3) | F(133.8) 
Route 122 and Wheelock** A(3.0) B(10.6) A(2.9) B(10.3) 
Eastbound A(2.0) A(1.5) A(2.0) A(1.5) 
Westbound A(2.3) C(15.5) A(2.3) B(14.7) 
Northbound B(9.7) E(43.8) B(9.9) E(43.8) 
Route 20 and Mall** - - A(8.2) B(13.6) 
Eastbound . - A(6.5) B(11.0) 
Westbound . - B(10.4) B(13.4) 
Northbound - - D(26.1) C(24.6) 
Southbound _ D(26.3) | C(22.0) 









Under the 2001 "Build" condition the Route 122/Wheelock Avenue intersection and 
the Route 20/Mall intersection will operate at overall acceptable level of service 
ratings. The Route 122/Exit 11 intersection will operate at an unacceptable level of 
service rating of "F" during the P.M. peak hour. The westbound movement at Exit 11 
will operate at LOS "E". The northbound movement at Wheelock Avenue will also 
operate at LOS "E". The northbound movement at the Route 122/Exit 11 intersection 
will operate at unacceptable LOS "F" in the P.M. peak hour. 


No peak hour level of service reductions will result at the signalized intersections 
from the traffic entering or exiting the commuter rail station. 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-25 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak traffic hours under the 2001 "No Build" and 
"Build" conditions. 
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As shown in the table, most of the analyzed intersection movements in the "No 
Build" condition are operating at acceptable level of service ratings. Traffic turning 
from westbound Route 20 to Grafton Street operates at LOS "E" in the A.M. peak 
hour. Traffic turning from eastbound Route 20 to southbound Grafton Street operates 
at LOS "E" in the P.M. peak hour and traffic turning from the mall to eastbound 
Route 20 operates at LOS "E" into the P.M. peak hour. 


The following intersection movements operate at unacceptable LOS "F". 


e The traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 


hour. 
e All the NB traffic from the Truck Business in the P.M. peak hour. 


Most of the analyzed intersection movements in the "Build" condition are operating 
at acceptable level of service ratings. Traffic turning from eastbound Route 20 to 
southbound Grafton Street operates at LOS "E" into the P.M. peak hour. 


The following intersection movements operate at unacceptable LOS "F": 


e The traffic turning left or right from WB Route 20 to Grafton St. in the P.M. peak 
hour. 


No peak hour level of service rating reductions will result at the unsignalized 
intersections from the traffic entering or exiting the commuter rail station, except for 
the following intersection movements: 


e Left turning traffic from NB Grafton Street to WB Route 20 in the A.M., "B" to "C". 
e Left and right turning traffic from WB Route 20 to Grafton Street in the A.M., "E" 


LOnaree 
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Millbury (Route 20) 


Grafton and Route 20 West 
LT from NB Grafton 
LT and RT from Ramp 

SB Grafton and Route 20 East 
RT from Ramp 

NB Grafton and Route 20 East 





RT from Ramp 


A.M. 


B(325) C(203) 
E(16) F(-316) 


C(239) E(18) 








C(232) D(178) 


WB Route 20 and Grafton 
RT from Ramp to WB 20 A(450) D(153) 


EB Route 20 and SB Grafton 





RT from Ramp to EB 20 B(359) A(475) 


EB Route 20 and NB Grafton 


RT from Ramp to EB 20 
Route 20 and Mall 

LT from EB Route 20 

LT from WB Route 20 


All from Truck Business 





RT from Mall 





Roadway Segments 





1292) B(393) 





B(375) E(79) 

D(199) B(349) 

A(421) F(-7) 
C(247) 





A(619) 









B(325) 
E(12) 


G(2772) 


C(231) 


A(453) 


B(345) 


C(271) 
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C(210) 
F(-317) 


E(18) 


D(182) 


D(157) 


A(475) 


B(397) 





The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.4-26 lists 


the results of the analysis of the A.M. 


and P.M. peak hours. 


As shown in the table, four of the analyzed roadway segments are operating in the 
"No Build" condition at a peak hour level of service rating of "E". Of the roadway 
segments operating at level of service rating "E" the following have unacceptable 


reserve capacity in the peak hours: 
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e Route 122 North of Exit 11 in the A.M. and P.M. Peak Hours. 
¢ Route 122 North of Wheelock in the A.M. and P.M. Peak Hours. 
e Route 20 West of Grafton St. in the A.M. and P.M. Peak Hours. 


As shown in the table, four of the analyzed roadway segments are operating in the 
"Build" condition at a peak hour level of service rating of "E". Of the roadway 
segments operating at level of service rating "E" the following have unacceptable 
reserve Capacity in the peak hours: 


e Route 122 North of Exit 11 in the P.M. Peak Hour. 
e Route 122 North of Wheelock in the A.M. and P.M. Peak Hours. 
e Route 20 West of Grafton St. in the A.M. and P.M. Peak Hours. 


No peak hour level of service reductions will result in the roadway segments from 
the traffic entering or exiting the commuter rail station. The "Build" condition will 
result in minor reductions in reserve capacity. 





No Build Build 


























Millbury (Route 20) 

A.M. P.M. A.M. P.M. 

Pa ee 
Route 122 North of Exit 11 E(577) E(600) E(251) 

Route 122 North of Wheelock E(460) E(22) E(481) E(35) 
Route 20 West of Route 122 E(153) E(280) E(131) E(277) 
EB Route 20 West of Mall B(1820) | A(2294) 
WB Route 20 te of ella Aeaat B(21 le A(2404) B(2046) 
a a ae i e ne ae additional traffic 





volume which the road can accommodate : before reaching aximu: capacity, ae is LOS ig Statens 





Year 2001 Peak Generator Hour Level Of Service 


Signalized Intersections 

The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-27 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak generator traffic hours under the 2001 "No Build" and 
"Build" conditions. 


Under the 2001 "No Build" conditions both intersections will operate at overall 
acceptable level of service ratings. None of the individual movements will see 
excessive delay. 
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Millbury (Route 20) 


Route 122 and Exit 11** A(4.7) B(8.8) A(4.7) B(7.8) 








Route 20 and Mall** 

















Eastbound A(2.3) B(7.8) A(2.3) B(7.8) 
Westbound A(3.9) A(3.9) B(8.2) 
Northbound B(10.8) B(10.2) B(10.8) B(7.4) 
Route 122 and Wheelock** A(2.9) A(2.3) A(3.8) A(2.3) 
Eastbound A(2.1) A(1.4) A(1.4) A(1.4) 
Westbound A(2.2) A(1.8) A(1.5) A(1.7) 
Northbound B(9.4) C(15.3) C(22:9) C1513) 








B(7.3) 
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B(11.0) 

















Eastbound - - B(5.8) B(6.2) 
Westbound - - B(10.1) B(10.9) 
Northbound - - D(26.1) | D(39.6) 
Southbound - - 





Under the 2001 "Build" conditions all three signalized intersections will operate at 
overall acceptable level of service ratings. None of the individual movements will see 
excessive delay. 


No reduction peak hour level of service will result at the signalized intersections 
from the traffic entering or exiting the commuter rail station, except for the 
northbound movement at Wheelock Avenue which will experience a reduction in 
level of service rating from "B" to "C" in the A.M. peak generator hour. 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.4-28 lists the results of the unsignalized intersection 
analysis for the A.M. and P.M. peak generator traffic hours under the 2001 "No 
Build" and "Build" conditions. 


As shown in the table, all of the analyzed intersection movements in the "No Build" 
condition are operating at acceptable level of service ratings. The traffic turning left 
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or right from westbound Route 20 to Grafton Street in the P.M. peak hour is at LOS 
"E". All the northbound traffic from the Truck Business in the A.M. and P.M. peak 
hour is at LOS "E". 


All of the analyzed intersection movements in the "Build" condition are operating at 
acceptable level of service ratings. The traffic turning left or right from WB Route 20 
to Grafton St. in the A.M. and P.M. peak hours is at LOS "E". Traffic turning from WB 
Route 20 to Grafton Street experiences a reduction in level of service, from LOS "D" 
to LOS "E" in the A.M. peak generator hour "Build" condition. 








Millbury Station Route 20 Access Option 
















































Millbury (Route 20) obese waa 
A.M. P.M. A.M. P.M. 

Grafton and Route 20 West 

LT from NB Grafton — B351) | B383) | B51) | A(413) 

LT and RT from Ramp D(100) E(70) E(93) E(33) 
SB Grafton and Route 20 East 

RT from Ramp C(244) B(342) C(282) B(338) 
NB Grafton and Route 20 East ree or 

RT from Ramp B(332) B(304) B(331) B(326) 
WB Route 20 and Grafton 

RT from Ramp to WB 20 A(531) B(325) A(533) B(330) 
EB Route 20 and SB Grafton 

RT from Ramp to EB 20 A(448) A(629) A(431) A(626) 
EB Route 20 and NB Grafton 

RT from Ramp to EB 20 B(383) A(549) B(357) A(554) 
Route 20 and Mall 

LT from EB Route 20 A(454) C(260) - - 

LT from WB Route 20 C(267) A(506) z | c | 

All from Truck Business E(82) E(72) - - 

RT from Mall | A(664)_ | A(417) Abas vee 
LOS (Reserve Capacity - Vehicles) a. 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.4-29 lists 
the results of the analysis of the A.M. and P.M. peak generator hours under the 2001 
"No Build" and "Build" conditions. 


As shown in the table, four of the analyzed roadway segments are operating in the 
"No Build" condition at the peak hour level of service rating of "E". However, only 
one segment operating at level of service rating "E" has an unacceptable reserve 
capacity. The roadway segment which has an unacceptable reserve capacity in the 
peak generator hours is as follows: 


e Route 20 West of Grafton St. in the A.M. Peak Generator Hour. 


As shown in the table, four of the analyzed roadway segments are operating in the 
"Build" condition at the peak generator hour level of service rating of "E". However, 
only one segment operating at level of service rating "E" has an unacceptable reserve 
Capacity. The roadway segment which has an unacceptable reserve capacity in the 
peak generator hours is as follows: 


e Route 20 West of Grafton St. in the A.M. Peak Generator Hour. 


No significant reductions peak generator hour level of service will result in the 
roadway segments from the traffic entering or exiting the commuter rail station. 





No Build 








Millbury (Route 20) 
A.M. P.M. A.M. | P.M. 
Route 122 South of Exit 11 E(935) D(1246) 
Route 122 North of Exit 11 E(677) E(762) E(770) E(840) 
Route 122 North of Wheelock E(731) E(716) E(742) E(789) 
Route 20 West of Route 122 E(419) E(727) E(395) E(638) 
EB Route 20 West of Mall B(2131) A(2485) B(2064) A(2478) 
WB Route 20 West of Mall A(2387) A(2301) A(2373) A(2247) 














Year 2001 "Ten Percent of Traffic" Analysis 


The Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
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ten percent of the projected "Build" traffic volumes. Table 1.4-30 lists the site 
generated traffic as a percentage of the total traffic at the various intersections and 
road segments analyzed within the study area during the year 2001 A.M. and P.M. 
peak hours. 


As shown in the Table none of the intersections or road segments analyzed exceed 
the 10 percent requirement. 





Peak Hours 








Intersection 
A.M. P.M. 
Route 122 and Exit 11 0.0% 0.0% 
Route 122 and Wheelock 0.2% 0.0% 
Route 122 NB and EB 20 Ramp 0.2% 0.0% 
Route 122 SB and EB 20 Ramp 0.4% 0.0% 
Route 122 and WB Route 20 Ramp 0.5% 0.1% 
Route 20 EB and SB 122 Ramp 3.8% 0.2% 
Route 20 EB and NB 122 Ramp 4.2% 0.2% 


Route 20 WB and Route 122 Ramp 






Route 20 and Mall and Driveway 


Roadway Segment | 
Route 122 South of Exit 11 0.0% 0.0% | 
Route 122 North of Exit 11 0.0% 0.0% | 
Route 122 North of Wheelock 0.3% 0.0% | 


Route 20 West of Route 122 2.4% 0.7% 
Route 20 West of Mall 3.3% 0.7% 














Site generated ac sa percentage 





Summary of Findings 


The basic findings of the traffic analysis for the Millbury Commuter Rail Station with 
access from Route 20, are that generally the streets and intersections within the study 
area operate acceptably in both the "No Build" and "Build" conditions. 


Traffic turning from westbound Route 20 to Grafton Street generally operates poorly 
in the P.M. peak hour existing and "No Build" conditions. This is primarily due to 
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the substandard design of the interchange. Very little station generated traffic will be 
added to this movement (2 vehicles in the year 2001). Therefore, construction of the 
commuter rail station will not significantly impact this intersection. 


The intersection of Grafton Street and Exit 11 is expected to deteriorate to LOS "F" 
by the year 2001 in the P.M. peak hour "No Build" condition. This is due to normal 
background traffic growth and will occur with or without construction of the 
proposed station. Construction of the proposed station will not significantly impact 
operating conditions at the intersection. 


In summary, while general improvements to increase capacity are needed on both 
Route 122 and Route 20, traffic generated by the proposed commuter rail station will 
not adversely impact the study area roadway network. 
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1.5 Grafton Station 


i oa + 6. ae ee! 4a eee he 


Project Introduction 


The proposed location for the Grafton Commuter Rail station is on the westerly side 
of Pine Street and approximately 300 feet north of Westborough Road (Route 30). 
The proposed station is on a portion of the former Grafton State Hospital site. The 
land is currently owned by the Commonwealth of Massachusetts under jurisdiction 
of the Division of Capital Planning and Operations (DCPO). Approximately five acres 
will be deeded to the MBTA. The site consists of approximately two acres of open 
meadow bordered by wooded areas on the north, east and west. 


The proposed station will consist of two 800-foot-long, low-level platforms with 
45-foot mini-high platforms for handicapped access, a pedestrian overpass, a drop-off 
area for Kiss’n’Ride patrons, adequate lighting for public safety and landscaping. The 
commuter parking lot is proposed to provide 248 parking spaces. The Pine Street 
bridge will be reconstructed by the Massachusetts Highway Department. The bridge 
will be located about 75 feet east of the existing bridge and will include an improved 
intersection with Route 30. 


Study Area 


The study area for assessment of traffic impacts at this station is focused on roadways 
which are anticipated to be used as the major access routes. These roadways include: 


Shrewsbury Street/North Main Street (Route 140) 
Worcester Street (Route 122/140) 

Waterville Street (Route 30) 

Westborough Road (Route 30) 

Westborough Road 


All of these access routes are two lane roads and are owned and maintained by the 
Town of Grafton, with the exception of State Route 122. All at-grade intersections are 
controlled by stop or yield signs; there are no existing traffic signals in the area. 


Commuters to downtown Boston currently drive through Grafton on Route 140 or 
Route 30, then via Route 9 eastbound to the Massachusetts Turnpike at Interchange 
12 in Framingham. Some commuters also use Route 122 to access the Turnpike at 
Interchange 11 in Millbury. 
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Data Collection 


To assess the existing transportation environment, a data collection program was 
started in October, 1992 and completed in May, 1993. Data items necessary for 
analysis of operational levels of service include: peak hour traffic volumes, 
intersection turning movements, vehicle classifications, traffic signal phasing and 
timing, and geometric configuration of roadway links and intersections. 


Intersection turning movement counts, used for the existing conditions analysis, were 
performed at the following intersections on the dates indicated: 


A.M. P.M. 
Shrewsbury Street with Westborough Road 10-6-92 10-5-92 
North Main Street with Waterville Street 12-22-92 12-3-92 
Waterville Street with East Street 12-22-92 12-3-92 
North Main Street with Bridge Street 10-7-92 10-6-92 
Worcester Street with Bridge Street 1-6-93 1-6 & 2-11-93 
North Main Street with Worcester Street 5-13-93 5-13-93 
Westborough Road with Pine Street 5-5-93 5-5-93 


Vehicle turning movements at these intersections were observed and recorded from 
6:30 to 9:00 A.M. and from 4:00 to 7:00 P.M. These observation periods were 
selected to ensure recording of the roadway peak hour volumes, and the volumes 
during the projected commuter rail station peak generator hours. 


Vehicles were classified into two categories: cars and trucks or buses. Volumes were 
recorded in 15 minute intervals to allow determination of the true peak hour, and 
calculation of peak hour factors. The 1992 peak hour traffic volumes are shown on 
Figures 1.5-1 and 1.5-2 for the A.M. and P.M. peak hours respectively. Since peak 
generator hours for the station’s traffic may not coincide with standard peak hours, 
it is also necessary to analyze the A.M. and P.M. peak generator hours. Figures 1.5-3 
and 1.5-4 show 1992 existing traffic volumes during the A.M. and P.M. time periods 
that correspond to the anticipated future peak generator hours for the commuter rail 
station. 


Intersection geometric configurations were determined through field observations. 
Geometric elements such as number and use of travel lanes, lane widths, and 
roadway grades are required for analysis of operational conditions-and were observed 
in the field. The field data sheets for the counts are included in an uncirculated 
appendix available for review at the MBTA, or at EOEA (MEPA Section). 
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A.M. Peak Hour 
7:30 - 8:30 A.M. 
1992 Existing Conditions 
GRAFTON STATION 


FIGURE 1.5-1 
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Year 1992 Existing Conditions 


Signalized Intersections 


There are no existing traffic signals in the area of study. 


Unsignalized Intersections 


The existing unsignalized intersections were analyzed using the methodology set 
forth in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The software program "CINCH" was used to perform the 
analysis. The computerized output of "CINCH" can be examined in a report available 
for review at the MBTA, or at EOEA (MEPA Section). A.M. and P.M. analyses were 
performed for both the intersection peak hour that corresponds to the future site peak 
generator hour. 


As opposed to a signalized intersection, level of service for an unsignalized 
intersection is stated in terms of reserve capacity. Reserve capacity is as the name 
implies: the total capacity of a particular traffic movement minus the volume of traffic 
making that movement. A description of level of service is provided in Section 1.1 
of this report. 


Seven unsignalized intersections were analyzed and include the following: 


Shrewsbury Street/Westhorough Road Intersection 


Westborough Road intersects Shrewsbury Street (Route 140) at 90 degrees forming 
a "T" intersection. The intersection is located just to the south of the Conrail tracks. 
Both Shrewsbury Street and Westborough Road are two lane roads. The westbound 
Westborough Road traffic, which must make either a left or right turn on to 
Shrewsbury Street from a shared lane, is controlled by a stop sign. 


North Main Street/Waterville Street Intersection 


Waterville Street (Route 30) intersects North Main Street (Route 140) at an angle 
forming a "Y" intersection. This is the north side of a "K" type intersection. The south 
side is the Waterville Street with East Street intersection. The intersection is in the 
center of North Grafton. Both North Main Street and Waterville Street are two lane 
roads. The westbound Waterville Street traffic, which must turn left or right onto 
North Main Street, is controlled by a stop sign. 
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Waterville Street/East Street Intersection 


East Street intersects Waterville Street (Route 30) at 90 degrees forming a "T" 
intersection and is the southern leg of the "K" type intersection of North Main Street, 
Waterville Street and East Street. The intersection is located in North Grafton Center 
and is approximately one car length to the east of the North Main Street/Waterville 
Street intersection. Both Waterville Street and East Street are two lane roads. The 
northwestbound East Street traffic turning left or right in a shared lane is controlled 
from entering Waterville Street by a stop sign. 


North Main Street/Bridge Street Intersection 


Bridge Street intersects North Main Street (Route 140) at 90 degrees forming a "T" 
intersection. The intersection is located just to the south of the North Main 
Street/Waterville Street/East Street intersection in North Grafton Center. Both North 
Main Street and Bridge Street are two lane roads. The eastbound Bridge Street traffic, 
which must turn left or right onto North Main Street from a shared lane, is controlled 
by a stop sign. 


Worcester Street/Bridge Street Intersection 


Bridge Street intersects Worcester Street (Route 122) at an angle forming a "Y" type 
intersection. Bridge Street has a large traffic island separating the left turning and right 
turning traffic. There is a small traffic island separating the left turning traffic from 
Bridge Street and the traffic from Worcester Street turning into Bridge Street. 


At night, the left traffic turning into Bridge Street occasionally hits this small traffic 
island due to its poor visibility. 


Both roads are two lane roads. The left turning traffic from Bridge Street from 
accessing Worcester Street is controlled by a stop sign. The right turning traffic from 
Bridge Street to access Worcester Street is controlled by a yield sign. 


North Main Street/Worcester Street Intersection 


North Main Street (Route 140) intersects Worcester Street (Route 122 and Route 140) 
where Worcester Street becomes Route 122 to the west. The intersection is a "Y" 
type intersection. All three legs are two lane roads. Southbound North Main Street 
traffic access to Worcester Street is controlled by a stop sign. 


Westborough Road/Pine Street Intersection 


Pine Street intersects Westborough Road (Route 30) at 90 degrees forming a "T" 
intersection. This intersection is located east of North Grafton Center. Both roads are 
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two lane roads. The southbound left or right turning traffic from Pine Street is in a 
shared lane and access to Westborough Road is controlled by a stop sign. 


Intersection Levels of Service 


Results of the A.M. and P.M. analyses are listed in Table 1.5-1. The table shows the 
LOS rating as well as the reserve capacity, in vehicles, for each intersection 
movement. (Only individual movements are assigned LOS ratings; unsignalized 
intersections cannot be assigned an overall rating.) In the A.M. and P.M. peak hours 
four of the seven intersections have one movement with a LOS "E" or "F". This is 
primarily the result of Routes 122 and 140 being the only roads connecting local 
residential areas and the major local employment areas. During both the A.M. and 
P.M. roadway peak hours, left and right turns from Waterville Street onto North Main 
Street operate at LOS "F". Similarly, the turns from Bridge Street onto North Main 
Street operate at LOS "F". The left turn from Bridge Street onto Worcester operates 
at LOS "E" in the A.M. peak hour and LOS "F" in the P.M. peak hour. The through 
movement southbound on Route 140 south of Bridge Street continuing onto 
Worcester Street (Route 122/140) operates at LOS "F" in both A.M. and P.M. peak 
hours. 


Results of the A.M. and P.M. peak generator hour analyses in Table 1.5-1 shows that 
four of the seven intersections have one movement with a LOS rating of "E" or "F". 
Left and right turns from Waterville Street onto North Main Street operate at LOS "E" 
in the P.M. peak generator hour. Turns from Bridge Street onto North Main Street 
operate at LOS "F" in both the A.M. and P.M. peaks. The left turn from Bridge Street 
onto Worcester Street is at LOS "E" in the A.M. peak generator hour. The through 
movement southbound on Route 140 south of Bridge Street continuing onto 
Worcester Street (Route 122/140) operates at LOS "F" 


Roadway Segments 


The average daily traffic (ADT) and average weekday traffic (AWDT) were collected 
for several streets in the area of the intersections which were analyzed. Figure 1.5-5 
presents the 1992 ADT and AWDT volumes. Several roadway segments were 
analyzed for level of service using the procedures in the 1985 Highway Capacity 
Manual. Table 1.5-2 lists the results for the A.M. and P.M. peak roadway hours and 
for the A.M. and P.M. peak generator hours. All roads for all peak hours exhibit 
excess Capacity ranging from 423 vehicles to 2,044 vehicles. Route 122/140 South 
of Bridge Street has a low LOS "E". 








Grafton Station Page 1-207 


DRAFT EIR 






LEGEND 


XXXX_ | AVERAGE DAILY TRAFFIC (AD 
(XXXX) | AVERAGE WEEKDAY TRAFFIC 
} 


































1992 Average Daily Traffic & 
1992 Average Weekday Traffic 
GRAFTON STATION 


FIGURE 1.5-5 
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Safety Concerns and Accident History 


The Grafton Police Department was contacted on June 21, 1994 to ascertain the 
existence and location of high frequency accident locations and other safety 
concerns. Chief Messier indicated two intersections were of particular concern; the 
intersection of Bridge Street at North Main Street and the intersection of North Main 
Street at Worcester Street. Preliminary review of accident data supplied by the 
Department indicates that, in fact, a higher than expected accident rate does occur 
at these intersections. However, more detailed investigation of the accident history 
at these locations is required to determine if the small percentage of site generated 
traffic to be added at these intersections is likely to worsen the existing situation. 















LOS (Reserve Capacity - Vehicles) 


Grafton Station 




































Peak Hour 
Grafton 
A.M. P.M. A.M. | — P.M. 
Shrewsbury and Westborough 
LT from SB Shrewsbury B(330) A(591) A(428) A(668) 
LT and RT from Westborough D(143) C(245) C(257) A(444) 
North Main and Waterville 
LT from SB North Main B(390) A(497) | _A(666) 
LT and RT from Waterville F(-11) F(-93) D(108) E(66) 
Waterville and East Alain i aaans ier 
LT from NB Waterville A(1040) A(980) A(1078) A(1039) 
LT from SB Waterville A(1028) | A(980) | A(1029) 
THRU and RT from WB East A(615) A(648) A(700) A(729) 
LT and THRU from EB East A(616) A(692) A(664) A(706) 
North Main and Bridge 
LT from NB North Main A(696) B(325) A(785) A(469) 
LT and RT from Bridge F(-173) F(-115) F(-93) F(-29) 
Worcester and Bridge 
LT from SB Worcester C(270) A(506) B(334) A(617) 
LT from Bridge E(66) F(-29) E(95) D(115) 
RT from Bridge A(470) A(403) A(589) A(605) 
North Main and Worcester 
THRU from SB North Main F(-93) F(-331) F(-14) F(-228) 
RT from SB North Main B(305) A(523) B(358) A(578) 
Westborough and Pine 
| LT from EB Westborough A(935) A(839) A(984) A(907) 
LT and RT from Pine A(597) A(593) A(617) A(615) 
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Peak Hour Peak Generator Hour 
Grafton 
mi om 
Route 30 West of Pine C(1856) C(1825) C(1804) C(2044) 
Route 140 North of Westborough D(1045) D(1533) 
Route 140 South of Route 30 E(720) E(764) E(1005) E(1175) 
Route 122 West of Bridge E(989) E(686) D(1247) E(1165) 
Route 122/140 South of Bridge Street E(482) E(423) E(717) E(875) 
“3 i rE lt «A a cle A a il ae 


Year 1996 Conditions 


To determine the impacts directly attributable to the proposed rail station, 1996 
conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. One significant 
change in traffic control is the anticipated installation of a traffic signal at the 
intersection of North Main Street (Route 140) and Waterville Street (Route 30). The 
signal, according to the Massachusetts Highway Department, should be in operation 
by late 1994 or early 1995. 


Year 1996 "No Build" Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments proximate to the study area. 
e Increases in existing traffic volumes due to population growth and development 


proximate to, but outside of the study area. 


In the Town of Grafton, it was determined that no major new developments are 
planned within the study area by 1996. Therefore, this element does not affect the 
estimation of 1996 "No Build" condition traffic. 


Historical traffic data was reviewed to determine the annual rate of growth in traffic 
volumes within the study area. Analysis of three count locations in Grafton showed 
an average growth of 0.4% while the local trend station on Route 9 showed an 
average decline in Traffic of 1.1% over the last three years. This relatively low growth 
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rate may be due to the economic downturn experienced throughout the region over 
the past years. Economic indicators point towards a recovery, leading to lower 
unemployment, increased economic vitality, and hence higher growth in traffic 
volumes. 


To account for this potential growth, and to yield a more conservative analysis, a 
background traffic growth rate of 0.5 percent per year was applied to the 1992 
existing condition traffic volumes. Figure 1.5-6 shows the projected A.M. peak hour 
traffic volumes. Figures 1.5-7 shows the projected P.M. peak hour traffic volumes. 
Figure 1.5-8 shows the A.M. peak generator hour volumes. Figure 1.5-9 shows the 
P.M. peak generator hour volumes. The "No Build" volumes assume that there will 
be neither a station constructed nor an extension of the commuter rail to Worcester. 


Year 1996 Trip Generation/Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 persons are 
expected to utilize the railroad for daily round trip commuting into Boston. 


By 1996, the proposed Grafton Station is projected to attract a total of 115 daily 
round trip commuters. One hundred six (106) will be Park’n’Ride patrons, while nine 
will be dropped off at the station. 


These patrons are projected to reside in the Towns of Grafton, Shrewsbury, Sutton, 
Boylston and Northbridge. The number of patrons who originate from each town are 
shown in Table 1.5-3. The ridership has been adjusted to reflect peak period usage, 
which is 94% of the total daily demand. These ridership levels are expected to occur 
shortly after completion of the Grafton Station, therefore, these projections were used 
in the analysis of the 1996 "Build" conditions. 
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Town Riders* 





Grafton 35 
Shrewsbury LWA | 
Sutton 15 | 


Boylston 16 


Northbridge 26 | 


109 | 











Year 1996 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. | 


The ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Appendix 1.1. 


Table 1.5-4 lists the projected distribution of ridership based on arrival/departure time 
in Boston. 
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Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Grafton Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Grafton the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 A.M. 
and from 4:45 to 5:45 P.M. With the proposed commuter rail schedule the peak 
hours for the commuter rail station will be from 6:45 to 7:45 A.M. and from 5:45 to 
6:45 P.M. 


Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
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in Grafton would utilize a variety of travel routes, depending on the location of their 
residence. Riders originating in towns outside that in which the station is located 
were assigned to the major roadways leading from their town to the proposed station. 
Patrons from Shrewsbury and Boylston would use Route 140 southbound to 
Westborough Road to Pine Street. From Sutton and Northbridge the route would be 
northbound on Route 122 and Route 140 to Waterville Street to Westborough Road 
to Pine Street. Actual routing was estimated based on shortest travel time and 
distance from population centers. Figure 1.5-10 shows the percentage of station 
related traffic utilizing the study area roadways for the 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift from automobile 
usage to rail usage. Approximately the same number of vehicle trips will be made 
in the study area, but the trips to the rail station will be along alternate roadways and 
be of a shorter duration. 


Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e the projected year 1996 "No Build" traffic volumes. 
¢ traffic specifically diverted to the proposed Grafton station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Grafton. The existing vehicle trips would not be 
generated as completely new trips. The vehicles currently by-passing the site were 
assigned to the roadway network as if they were new trips. No attempt was made to 
account for the reduction in volume on specific roadways. This results in a "worst 
case" analysis. Figures 1.5-11 and 1.5-12 show the A.M. and P.M. peak hour traffic 
volumes, respectively. Figures 1.5-13 and 1.5-14 show the A.M. and P.M. peak 
generator hour volumes. 


Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics, etc. remain unchanged. 
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Signalized Intersections 


As the previously noted under 1996 Conditions, a new traffic signal will be in 
operation at the intersection of North Main/Waterville/East Streets. Results for the 
A.M. and P.M. peak roadway hours analysis are listed in Table 1.5-5. 














Grafton 
A.M. P.M. A.M. P.M. 
North Main/Waterville/East Streets B(12.5) G(t5.9) B(12.4) C(16.2) | 
Eastbound, East Street D(31.0) C(25.0) D(31.0) C250) 4) 
Westbound, Waterville Street D(36.2) C(28.2) D(30.1) 
B04) | B65) 






























Southbound A(4.5) C(18.5) A(4.8) C(18.5) 





The table shows the LOS rating as well as the average delay in seconds per vehicle. 
In 1996, under the "No Build" and "Build" conditions, all movements would operate 
at acceptable levels of service. 


Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" conditions using the same methodology as with the existing condition 
analysis. Results of the A.M. and P.M. peak roadway hour analysis for the year 1996 
"No Build" and "Build" conditions are listed in Table 1.5-6. The table shows LOS 
ratings as well as the reserve capacity, in vehicles, for each intersection movement. 
Three of the five intersections have one movement with a peak hour LOS "E" or "F". 
For "No Build," the left and right turns from Bridge Street onto North Main Street 
operate at LOS "F"; the "Build" condition is virtually the same. The left turn from 
Bridge Street onto Worcester Street operates at LOS "E" in the A.M. peak hour and 
LOS "F" in the P.M. peak hour under the "No Build" condition; the "Build" condition 
is virtually the same. The through movement southbound on Route 140 south of 
Bridge Street continuing onto Worcester Street (Route 122/140) operates at LOS "F" 
in both A.M. and P.M. peak hours for the "No Build" condition; the "Build" 
condition is virtually the same. Overall, the "Build" impacts on the unsignalized 
intersections are minimal. 
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No Build | 


Build 
Grafton 
P.M. A.M. P.M 


Shrewsbury and Westborough 


LT from SB Shrewsbury B(320) A(583) B(304) A(583) 
LT and RT from Westborough D(134) C(236) D(132) C(237) 


North Main and Bridge 








LT from NB North Main 
LT and RT from Bridge 


A(688) 
F(-186) 





B(316) 
F(-126) 


B(313) 
F(-128) 






F(-197) 





Worcester and Bridge 








Roadway Segments 

















A(650) 





LT from SB Worcester C(255) A(494) C(253) A(494) 

LT from Bridge F(-35) E(60) F(-35) 

RT from Bridge A(456) B(387) A(456) B(387) 
North Main and Worcester 

THRU from SB North Main F(-103) F(-343) F(-109) F(-351) 

RT from SB North Main C(297) A(516) C(296) A(516) 
Westborough and Pine 

LT from EB Westborough A(930) A(881) A(832) 

LT and RT from Pine A(591) 


A(591) 





The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.5-7 lists 
the results of this analysis for the A.M. and P.M. peak hours. 


All roadway segments will operate at acceptable levels of service for "No Build" and 
"Build" conditions for A.M. and P.M. peak hours with the exception of Route 
122/140 South of Bridge Street which has a low level "E". The "Build" condition 
results in minor reductions in reserve capacity. 
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No Build Build 
Grafton 
A.M. P.M. A.M. P.M. 
Route 30 West of Pine C(1828) C(1815) C(1744) C(1788) 
Route 140 North of Westborough D(1019) D(1074) D(1019) E(1070) 
Route 140 South of Route 30 E(701) E(734) E(654) E(726) 
Route 122 West of Bridge E(945) E(636) D(943) E(636) 
Route 122/140 South of Bridge Street E(452) E(382) E(423) E(374) 
q dditional traffic 
volume: which the road can acrommodate belore reaching mia it ce. 


Year 1996 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.5-8 for the 1996 
"No Build" and "Build" conditions. 





No Build Build 























Grafton 
A.M. P.M. A.M. P.M. 
North Main/Waterville/East Streets B(7.9) B(8.5) B(8.0) B(9.2) 
Eastbound, East Street i175) B(13.7) C(17.5) B(13.7) 
Westbound, Waterville Street C(16.8) C(14.4) C1723) C(18.4) 
Northbound B(7.0) B(6.1) B(7.0) B(6.2) 
Southbound 





The table shows the LOS rating as well as the average delay in seconds per vehicle. 
In 1996 for the peak generator hours, all movements for all conditions provide an 
acceptable level of service. The peak generator hour has significantly less delays than 
does the peak hour. 
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Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.5-9. 
The same movements at three of the five intersections which had LOS "E" or "F" 
under the peak hour analysis also have similar conditions under the peak generator 
hour. The left and right turns from Bridge Street onto North Main Street operate at 
LOS "F" for the A.M. and P.M. under "No Build" and "Build," but the reserve 
capacity is less negative than for the peak hour conditions. The left turn from Bridge 
Street onto Worcester Street will be LOS "E" in the A.M. and LOS "D" in the P.M. 
for both "No Build" and "Build". The southbound through movement on Route 140 
south of Bridge Street will operate at LOS "F" under all conditions, but is only slightly 
worse for "Build" versus "No Build." 





No Build Build 











Grafton 
A.M. P.M. A.M. P.M. 

Shrewsbury and Westborough 

LT from SB Shrewsbury A(419) A(662) A(401) A(661) 

LT and RT from Westborough C(249) C(247) A(428) 
North Main and Bridge i ae 

LT from NB North Main A(779) A(459) A(441) 

LT and RT from Bridge F(-106) F(-40) F(-120) F(-51) 
Worcester and Bridge 

THRU from SB Waterville B(320) A(607) B(318) A(607) 

LT from Bridge E(89) D(108) E(89) D(108) 





RT from Bridge A(578) A(592) A(578) A(590) 





North Main and Worcester 


THRU from SB North Main F(-24) F(-242) F(-31) F(-273) | 
RT from SB North Main B(350) A(571) B(343) A(570) 


| Westborough and Pine 

















LT from EB Westborough A(981) A(903) A(925) A(899) 
| LT and RT from Pine A(611) A(610) | A(685) A(663) 


| LOS (Reserve Capacity - Vehicles). 
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Roadway Segments 


The analysis for the 1996 peak generator hour for roadway segments is presented in 
Table 1.5-10. 









No Build Build 
Grafton 
A.M. P.M. A.M. P.M. 
Route 30 West of Pine C(1783) C(2026) C(1676) C(1909) 
Route 140 North of Westborough D(1271) | D(1513) | D(1268) | D(1511) 
Route 140 South of Route 30 E(982) E(1162) E(932) E(1110) 
Route 122 West of Bridge D(1218) E(1142) E(1215) E(1140) 














Route 122/140 South of Bridge Street E(692) E(831) E(658) E(796) 





All roadway segments will operate at acceptable levels of service for "No Build" and 
"Build" conditions for A.M. and P.M. peak generator hours. The "Build" condition 
results in minor reductions in reserve capacity. Most reserve capacities are greater 
than for the peak hour values. 


Year 1996 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.5-11 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


ee ene 
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Intersection 
P.M. 




















Shrewsbury and Westborough 1.3% 0.3% 
North Main and Waterville 2.1% 0.8% 
Waterville and East 6.1% 1.7% 
North Main and Bridge 2.0% 0.5% 
Worcester and Bridge 0.1% 0.0% 
North Main and Worcester 1.7% 0.4% 
Westborough and Pine Lee 2.6% 
Roadway Segment 

Route 30 West of Pine 10.9% 2.7% 
Route 140 North of Westborough 1.3% 0.3% 
Route 140 South of Route 30 2.3% 0.6% 
Route 122 West of Bridge 0.1% 0.0% 
Route 122/140 South of Bridge Street 1.7% 0.4% 








As shown in the table, one intersection and one roadway segment would receive 10 
percent or more of their traffic from the proposed Grafton Station during roadway 
peak hours. 


Year 1996 Grafton Station Only 


To address an upper limit, worst case situation with regard to traffic impacts on 
Grafton streets, an analysis was performed which considered that the Grafton 
commuter station was the only commuter station built by 1996 (in addition to a 
Worcester Station). 


The 1996 "No Build" traffic volumes, for both the peak hours and peak generator 
hours, were previously presented and serve as the same base for the "Grafton Station 
Only" as they did for the "Build All Stations" scenario. 


Year 1996 Trip Generation/Parking (Grafton Station Only) 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership for the Grafton Station, 
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employing an unconstrained parking supply. In 1996, the Grafton Station is projected 
to attract a total of 446 daily round trip commuters, 410 of which would be 
Park’n’Ride patrons. These patrons are projected to reside in the Towns of Grafton, 
Upton, Westborough, Northborough, Shrewsbury, Sutton, Boylston, Northbridge, 
Oxford, Charlton, Millbury, Auburn, and the City of Worcester. The number of 
patrons who originate from each community are shown in Table 1.5-12. The 
ridership has been adjusted to reflect peak period usage, which is 94% of the total 
daily demand. 


Grafton 














Westborough 
Northborough 58 
Shrewsbury 84 
Sutton 
Boylston 
Northbridge 28 
Charlton 17 
Millbury 27; 
Auburn 21 
Worcester 48 
a, ee ee eae Te I) 














Year 1996 Trip Distribution and Assignment (Grafton Station Only) 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 
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The ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Appendix 1.1. 


Table 1.5-13 lists the projected distribution of ridership based on arrival/departure 
time in Boston. 











Inbound Train Patrons 
502A 82 
504A 135 
506A 136 

510 65 
TOTAL 418 


Outbound Train Patrons 


515A 59 | 














Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Grafton Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
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waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Grafton the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 A.M. 
and from 4:45 to 5:45 P.M. With the proposed commuter rail schedule the peak 
hours for the commuter rail station will be from 6:45 to 7:45 A.M. and from 5:45 to 
6:45 P.M. 


Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Grafton would utilize a variety of travel routes, depending on the location of their 
residence. Riders originating in towns outside that in which the station is located 
were assigned to the major roadways leading from their town to the proposed station. 
Actual routing was based on shortest travel time and distance from population 
centers. Figure 1.5-15 shows the percentage of station related traffic utilizing the 
study area roadways. 


Year 1996 “Build” Traffic Volumes (Grafton Station Only) 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build” traffic volumes. 
e Traffic specifically diverted to the proposed Grafton station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Grafton. The existing vehicle trips would not be 
generated as completely new trips. The vehicles currently by-passing the site were 
assigned to the roadway network as if they were new trips. No attempt was made to 
account for the reduction in volume on specific roadways. This results in a "worst 
case" analysis. Figures 1.5-16 and 1.5-17 show the A.M. and P.M. peak hour traffic 
volumes, respectively. Figures 1.5-18 and 1.5-19 show the A.M. and P.M. peak 
generator hour volumes. 


Year 1996 Peak Hour Level of Service (Grafton Station Only) 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics, etc. remain unchanged. 
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Signalized Intersections 


As the previously noted under 1996 Conditions, a new traffic signal will be in 
operation at the intersection of North Main/Waterville/East Streets. Results for the 
A.M. and P.M. peak roadway hours analysis are listed in Table 1.5-14. 













No Build Build 


Southbound 

















A(4.8) 








C(18.5) 


Grafton 
A.M. P.M. A.M. P.M. 
North Main/Waterville/East Streets B(12.5) B(15.9) B(12.4) C(16.6) 
Eastbound, East Street D(31.0) C(25.0) D(31.0) C(25.0) 
Westbound, Waterville Street D(36.2) C(28.2) D(29.4) D(32.1) 
Northbound B(9.5) B(6.5) B(10.4) B(6.5) 
A(4.5) C(18.5) 

















The table shows the LOS rating as well as the average delay in seconds per vehicle. 
In 1996, under the "No Build" and "Build" conditions, all movements would operate 
at acceptable levels of service. 


Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" conditions using the same methodology as with the existing condition 
analysis. Results of the A.M. and P.M. peak roadway hour analysis for the year 1996 
"No Build" and "Build" conditions are listed in Table 1.5-15. The table shows LOS 
ratings as well as the reserve capacity, in vehicles, for each intersection movement. 
Three of the five intersections have one movement with a peak hour LOS "E" or "F". 
For "No Build," the left and right turns from Bridge Street onto North Main Street 
operate at LOS "F"; the "Build" condition is virtually the same. The left turn from 
Bridge Street onto Worcester Street operates at LOS "E" in the A.M. peak hour and 
LOS "F" in the P.M. peak hour under the "No Build" condition; the "Build" condition 
is virtually the same. The through movement southbound on Route 140 south of 
Bridge Street continuing onto Worcester Street (Route 122/140) operates at LOS "F" 
in both A.M. and P.M. peak hours for the "No Build" condition; the "Build" 
condition is virtually the same. Overall, the "Build" impacts on the unsignalized 
intersections are minimal. 
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No Build Build 


Grafton 
et gate 


Shrewsbury and Westborough 








LT from SB Shrewsbury B(320) A(583) C(237) A(581) 

LT and RT from Westborough D(134) C(236) D(118) C(237) 
North Main and Bridge 

LT from NB North Main A(688) B(316) A(685) B(311) 

LT and RT from Bridge F(-186) F(-126) F(-220) F(-129) 
Worcester and Bridge 

LT from SB Worcester C(255) A(494) C(230) A(494) 

LT from Bridge E(61) F(-35) E(53) F(-35) 

RT from Bridge A(456) B(387) A(454) B(380) 
North Main and Worcester 

THRU from $B North Main F(-103) F(-343) F(-109) F(-351) 

RT from SB North Main C(297) A(516) C(291) A(516) 
Westborough and Pine Lienee 

LT from EB Westborough A(930) A(833) A(741) A(829) 














LT and RT from Pine A(591) A(588) A(538) A(538) 





Roadway Segments 

The road segments discussed in the existing conditions were also analyzed for level 
of service under the 1996 "No Build" and "Build" conditions. Table 1.5-16 lists the 
results of this analysis for the A.M. and P.M. peak roadway hours. 


All roadway segments will operate at acceptable levels of service for "No Build" and 
"Build" conditions for A.M. and P.M. peak hours with the exception of Route 
122/140 South of Bridge Street which has a low level "E". The "Build" condition 
results in minor reductions in reserve capacity. 
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No Build Build 
Grafton 
A.M. P.M. P.M. 
Route 30 West of Pine C(1828) C(1815) D(1558) C(1749) 
Route 140 North of Westborough D(1019) D(1074) E(992) E(1063) 
Route 140 South of Route 30 E(701) E(734) E(627) E(720) 
Route 122 West of Bridge E(945) E(636) D(933) E(630) 
Route 122/140 South of Bridge Street E(452) E(382) E(410) E(375) 


Bed abe DRS 


additi : 






Year 1996 Peak Generator Hour Level of Service (Grafton Station Only) 


Signalized Intersections 


Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.5-17 for the 1996 
"No Build" and "Build" conditions. 








C(17.5) 





C(16.8) C(14.4) CUTZ 7) D(25.4) 


B61) | BY7.0) | BI6.2) 
Aaa) | 86.5) 











The table shows the LOS rating as well as the average delay in seconds per vehicle. 
In 1996, under the "No Build” and "Build" conditions, all movements would operate 
at acceptable levels of service. 
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Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.5-18. 
The same movements at three of the five intersections which had LOS "E" or "F" 
under the peak hour analysis also have similar conditions under the peak generator 
hour. The left and right turns from Bridge Street onto North Main Street operate at 
LOS "F" for the A.M. and P.M. under "No Build" and "Build," but the reserve 
capacity is less negative than for the peak hour conditions. The left turn from Bridge 
Street onto Worcester Street will be LOS "E" in the A.M. and LOS "D" in the P.M. 
for both "No Build" and "Build". The southbound through movement on Route 140 
south of Bridge Street will operate at LOS "F" under all conditions, but is only slightly 
worse for "Build" versus "No Build." 





No Build Build 
Grafton pA 


A.M. P.M. | A.M. P.M. 
Shrewsbury and Westborough | 


LT from SB Shrewsbury A(419) A(662) B(323) A(655) 


North Main and Worcester 





LOS (Reserve Capacity - Vehicle) S 





Grafton Station 








A(611) 








A(610) 











LT and RT from Westborough C(249) A(438) C(233) B(366) 
North Main and Bridge 

LT from NB North Main A(779) A(459) A(774) A(426) 

LT and RT from Bridge F(-106) F(-40) F(-148) F(-59) 
Worcester and Bridge 

LT from SB Worcester B(320) A(607) C(292) A(604) 

LT from Bridge E(89) D(108) E(78) D(107) 

RT from Bridge A(578) A(592) A(576) A(564) 


| THRU from SB North Main F(-24) F(-242) F(-31) F(-275) 
| RT from SB North Main B(350) A(571) B(342) A(570) 
| Westborough and Pine 
LT from EB Westborough A(981) A(903) A(766) A(884) 
LT and RT from Pine A(584) | 


A(458) 
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Roadway Segments 


The analysis for the 1996 peak generator hour for roadway segments is presented in 
Table 1.5-19. 

















No Build Build 
Grafton 

A.M. P.M. A.M. P.M. 
Route 30 West of Pine C(1783) C(2026) D(1477) C(1675) 
Route 140 North of Westborough D(1271) D(1513) D(1252) D(1500) 
Route 140 South of Route 30 E(982) E(1162) E(900) E(1063) 
Route 122 West of Bridge D(1218) E(1142) D(1207) E(1125) 
Route 122/140 South of Bridge Street E(692) E(831) E(656) E(749) 















All roadway segments will operate at acceptable levels of service for "No Build" and 
"Build" conditions for A.M. and P.M. peak generator hours. The "Build" condition 
results in minor reductions in reserve capacity. With the exception of Route 30 west 
of Pine Street, reserve capacities are greater than for the peak hour values. 


Year 1996 "Ten Percent of Traffic" Analysis (Grafton Station Only) 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.5-20 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 
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‘Table 15-20 19 
| Intersection aime aac aaa Ga ot 
A.M. P.M. 

Shrewsbury and Westborough 6.6% 1.7% 
North Main and Waterville 3.9% 0.9% 
Waterville and East 10.9% 2.7% 
North Main and Bridge 3.7% 1.1% 
Worcester and Bridge 1.8% 0.3% 
North Main and Worcester 1.7% 0.4% 
Westborough and Pine 30.0% 9.6% 
Roadway Segment 





Route 30 West of Pine 26.1% 8.0% 







Route 140 North of Westborough 1.7% 
Route 140 South of Route 30 1.0% 
Route 122 West of Bridge 0.3% 














Route 122/140 South of Bridge Street 





As shown in the table, two intersections and one roadway segment would receive 
10 percent or more of their traffic from the proposed Grafton Station during roadway 
peak hours. 


Year 2001 Conditions 


Similar to the year 1996 conditions, an analysis was performed for the projected "No 
Build" and "Build" traffic conditions in the year 2001. Procedures and methodology 
for this analysis were the same as in the 1996 condition analysis. A detailed 
description of the analysis methodology is presented in Section 1.1 of the Appendix. 


Year 2001 "No Build" Traffic Volumes 


To determine the year 2001 "No Build" traffic volumes, the traffic volumes under the 
1996 "No Build" conditions were adjusted based on anticipated growth in population 
and employment throughout the region. A growth rate of 1.5 percent per year was 
applied to the 1996 "No Build" traffic volumes. This positive rate is based on current 
employment projections which anticipate positive growth in 1996 of 1.4 percent and 
in 1997 of 1.6 percent. In addition to the 1.5 percent increase, a further positive 
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growth adjustment was made to allow for Phase | elements of the Tufts University 
and the Worcester Business Development Corporation biotech centers planned for 
the south side of Route 30 and west of Pine Street, respectively. Figures 1.5-20 and 
1.5-21 show the projected 2001 "No Build" traffic volumes within the study area for 
the A.M. and P.M. peak roadway hours. Figures 1.5-22 and 1.5-23 shows the 
projected year 2001 "No Build" traffic volumes for the A.M. and P.M. peak generator 
hours. 


Year 2001 Trip Generation/Parking 


Minor shifting is expected to occur in the town of origin of the patrons utilizing the 
proposed Grafton Station as presented in the 1996 conditions. The Massachusetts 
Central Transportation Planning Staff performed an analysis of projected ridership on 
the proposed commuter rail extension for the year 2001. By the year 2001, the 
proposed Grafton station is projected to attract 125 daily round trip commuters. 
Park’n’Ride patrons will be 115 in number, while 10 will be dropped off at the 
station. 


These patrons are projected to reside in the Towns of Grafton, Shrewsbury, Sutton, 
Boylston and Northbridge. The number of patrons who originate from each town are 
shown in Table 1.5-21. The ridership has been adjusted to reflect peak period usage 
which is 94% of the total daily demand. 











Town Riders* 
Grafton Bg 
Shrewsbury 19 
Sutton | 16 
Boylston 17 
Northbridge | 28 
TOTAL 119 









Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, of even 
during the same peak hour. Ridership on each train will vary depending on the 


desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 


much earlier of later. Similar trends are experienced during the P.M. peak return trip 
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period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand the those that depart at other times. 


The distribution of ridership per train is the same as under the 1996 conditions. 
Table 1.5-22 lists the typical distribution of ridership based on arrival/departure time 
in Boston. 














Inbound Train Patrons 
502A 23 
504A 39 
506A 39 
| 510 18 
TOTAL 119 
Outbound Train Patrons 
515A 17 
519 28 
| 521 27 
521A 41 
523 6 
TOTAL 119 











Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Grafton would utilize a variety of travel routes, depending on the location of their 
residence. Due to the minor shifts in town of origin of the patrons addressed 
previously, the percentage of site generated traffic on the study area roadways is 
slightly different than under the 1996 conditions. The same travel patterns are 
employed for year 2001 that were used in the 1996 analysis. Figure 1.5-24 shows 
the percentage of station related traffic utilizing the study area roadways for the 2001 
"Build" condition. 


Year 2001 “Build” Traffic Volumes 


Figures 1.5-25 and 1.5-26 show the A.M. and P.M. peak roadway hour traffic 
volumes respectively. Figures 1.5-27 and 1.5-28 show the A.M. and P.M. peak 
generator hour volumes. 
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Year 2001 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing and 1996 
"No Build" conditions were analyzed under the 2001 "No Build" and "Build" 
conditions. The analysis was performed using the "all else being equal" assumption. 
The traffic volumes are the only parameter in the analysis that changes from the 1996 
conditions. Roadway geometrics, signal timings, etc. remain unchanged. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.5-23 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 2001 "No Build" and 
"Build" conditions. The eastbound movement on East Street has a LOS "E" for the 
A.M. peaks and LOS "F" for both "No Build" and "Build" in the P.M. peak hours. The 
number of vehicles involved is negligible and the condition results from increased 
traffic since 1996, but there is virtually no effect from station generated traffic. All 
other movements are acceptable and nearly identical for the "No Build" and "Build" 
conditions. 














Grafton esas 

A.M. P.M. A.M. | P.M. 

North Main/Waterville/East Streets C(15.9) D(30.1) C(16.1) | D(31.0) 
Eastbound, East Street E(54.5) | (85.1) | £(54.5) | F(85.1) 
Westbound, Waterville Street D(35.5) E(50.8) D(37.1) | &(55.4) 
Northbound B(12.7) |  B(9.0) B(12.7) | B(9.0) 
Southbound B5.4) (33.9) | BiS.4) (33.9) 
10S averse Vehicle Stopped DelayinSecond) = : 





Unsignalized Intersections 


Result of the A.M. and P.M. peak roadway hour analysis are listed in Table 1.5-24. 
The table shows LOS ratings as well as the reserve capacity, in vehicles, for each 
intersection movement. Four of the five intersections have at least one movement 
with a peak hour LOS "E" or "F". For "No Build", the left and right turns from Bridge 
Street onto North Main Street operate at LOS "F" in both the A.M. and P.M. peak 
hours. The "Build" condition is virtually the same. The left turn from Bridge Street 
onto Worcester Street operates at LOS "E" in the A.M. peak hour and LOS "F" in the 
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P.M. peak hour for both the "No Build" and "Build" conditions. The negative reserve 
capacity is the same under "No Build" and "Build" showing no effect from station 
generated traffic. The through movement southbound on Route 140 south of Bridge 
Street continuing onto Worcester Street operates at LOS "F" in both the A.M. and 
P.M. peak hours under both "No Build" and "Build." Once again, the effect of station 
generated traffic is negligible. All other unsignalized intersection movements operate 
at acceptable levels of service and show little effect from traffic destined for the 
Grafton Station. 






No Build Build 
Grafton etek oad 
A.M. P.M. A.M. P.M. 


| Shrewsbury and Westborough 








LT from SB Shrewsbury A(539) A(539) 
| LT and RT from Westborough E(78) D(164) E(74) D(162) 
| North Main and Bridge 
LT from NB North Main A(643) C(246) A(640) C(243) 
| LT and RT from Bridge F(-327) F(-197) F(-336) F(-199) 








| Worcester and Bridge 
LT from SB Worcester _ oni | A(436) | D(115) | A(436) 
LT from Bridge E(22) F(-59) E(21) F(-59) 
RT from Bridge B(388) C(251) B(388) C(251) 
_ North Main and Worcester 
| THRU from SB North Main 


RT from SB North Main 


rn a a | ee Wee Sua a 

_ Westborough and Pine 

| LT from EB Westborough A(802) A(751) A(749) A(750) 
LT and RT from Pine A(648) B(504) A(638) A(510) 


LOS (Reserve Capacity - Vehicle) 























F(-420) F(-428) 
C(261) A(487) C(256) A(486) 





























Roadway Segments 


The road segments discussed in the existing conditions were also analyzed for level 
of service under the 2001 "No Build" and "Build" conditions. Table 1.5-25 lists the 
results of this analysis for the A.M. and P.M. peak roadway hours. 
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“Table 1.5.25 2001 Peak Hour Road Seyment Level of Service 
No Build Build 
Grafton ) 
A.M. P.M. A.M. P.M. 

_ Route 30 West of Pine D(1792) | D(1784) | D(1688) | D(1753) 
"Route 140 North of Westborough E(884) E(924) E(882) E(920) 
_ Route 140 South of Route 30 E(458) E(499) E(410) E(490) 
_ Route 122 West of Bridge E(793) E(435) E(791) E(435) 
_Route 122/140 South of Bridge Street_| _£(300) E(182) E(269) E(172) 

The niiowber i in Fperenihest | is ‘Gille peceiie capaci of he oad. serve capacity is the additional traffic 

volume which the toad | can accommodate before reaching maximum capacity, which { is Los AER: pe: 





Most roadway segments will operate at acceptable levels of service for "No Build" 
and "Build" conditions for both A.M. and P.M. peak hours, with the exception of 
those segments with reserve capacity of less than 600 vehicles. The "Build" condition 
generally results in small reductions in reserve capacity. 


Year 2001 Peak Generator Hour Level of Service 


Signalized Intersections 


An analysis was also performed for the peak station site generation hours. The results 
of the A.M. and P.M. peak generator hour analysis are listed in Table 1.5-26. The 
table shows LOS ratings as well as the average delay in seconds per vehicle. In year 
2001 for the peak generator hour, all movements for all conditions provide an 
acceptable level of service. The peak generator hour has significantly less delays than 
does the peak hour. 





Table 1.5-26 2001 Peak Generator Hour Signalized Intersection Level of Service 
No Build Build | 
| Grafton 
: A.M. P.M. A.M. P.M. 
| Route 140 and Route 30 and East B(9.1) B(10.0) (9.3) B(10.9) 
Eastbound, East Street C(18.7) B(13.8) C(18.7) C(17.5) 
Westbound, Waterville Street C(71:2) C(20.1) €(2222) C(18.2) 
Northbound B(8.0) B(6.4) (8.1) B(7.4) 
Southbound A(4.5) B(9.6) (4.5) | B(10.9) 


| LOS {Average Vehicle Stopped Delay in Seconds) 


Grafton Station 
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Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.5-27. 
The same movements which had LOS "E" or "F" under the peak hour analysis also 
have similar conditions under the peak generator hour. Although the left and right 
turns from Bridge Street onto North Main Street and the through movement 
southbound on Route 140 south of Bridge Street are at LOS "F", the condition is not 
quite as bad under the peak generator hour. The "Build" condition is only slightly 
worse then "No Build." The left turn from Bridge Street onto Worcester Street will 
operate at LOS "E" for all conditions, and is virtually the same for "No Build" and 
"Build." 





















Grafton Station 




















Frio No Build Build 
A.M. P.M. A.M. P.M. 
Shrewsbury and Westborough 
LT from SB Shrewsbury B(343) A(632) B(324) A(630) 
LT and RT from Westborough C(208) B(398) C(205) B(384) 
North Main and Bridge Lenaucnalh doped 
LT from NB North Main A(746) A(409) A(743) B(392) 
LT and RT from Bridge F(-202) F(-92) F(-216) F(-103) 
Worcester and Bridge 
LT from SB Worcester C(226) A(564) C(224) A(564) 
LT from Bridge E(54) E(83) E(53) E(83) 
RT from Bridge A(527) A(522) A(527) A(520) 
| North Main and Worcester 
THRU from SB North Main F(-66) F(-306) F(-73) F(-338) 
RT from SB North Main B(317) A(544) B(310) A(543) 
Westborough and Pine 
| LT from EB Westborough A(910) | A(869) A(850) A(864) 
LT and RT from Pine A(741)  A(587)—«A(730)-«|-A(630) 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.5-28 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. All roadway 
segments will operate at acceptable levels of service for "No Build" and "Build" 
conditions for both A.M. and P.M. peak generator hours with the exception of one 
segment with a reserve capacity of less than 600 vehicles. Although the "Build" 
condition generally results in small reductions in reserve capacity, overall the reserve 
capacity is significantly better than for the peak hour condition. 





No Build Build 


Grafton 
a aa 
Route 140 North of Westborough D(1183) D(1434) D(1188) D(1428) 
Route 140 South of Route 30 E(743) E(1019) E(690) E(966) 
Route 122 West of Bridge E(1102) E(1100) E(1035) 
Route 122/140 South of Bridge Street E(554) E(697) E(647) 
v 






























Year 2001 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.5-29 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. roadway hours. 
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Peak Hours 
Intersection 






Shrewsbury and Westborough 





North Main and Waterville 1.9% 0.5% 
Waterville and East 4.3% 1.3% 
North Main and Bridge 1.9% 0.5% 
Worcester and Bridge 0.1% 0.0% 
North Main and Worcester 1.6% 0.4% 
Westborough and Pine 8.0% 2.0% 
Roadway Segment 

















Route 30 West of Pine 7.8% 2.0% 
Route 140 North of Westborough 1.2% 0.3% 
Route 140 South of Route 30 2.0% 0.6% 
Route 122 West of Bridge 0.1% 0.0% 
Route 122/140 South of Bridge Street 1.6% 0.4% 





As shown in the table, there are no intersections or roadway segments that would 
receive 10 percent or more of their traffic from the proposed Grafton Station during 
roadway peak hours. 


Summary of Findings 


The basic findings of the traffic analysis were that most of the streets and intersections 
studied in Grafton are currently operating well. The exceptions are for turns from 
Waterville Street (Route 30) onto North Main Street (Route 140), turns from Bridge 
Street onto North Main Street, and for southbound through traffic on Route 140 south 
of Bridge Street. A new traffic signal will be installed at the Route 140/30 intersection 
in late 1994 or early 1995 to provide relief. 


The addition of Grafton Station traffic will not result in any significant adverse effects. 
For both years 1995 and 2001, the "Build" condition will be nearly the same as the 
"No Build" condition in both the A.M. and P.M. peak hours for the signalized 
intersection, the unsignalized intersections and all roadway segments. 
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1.6 Westborough Station 
ES 5 nese egy a EE ers Fae ey re re ye 


Project Introduction 


The proposed Westborough Commuter Rail station is to be constructed between 
Smith Valve Parkway and the existing Conrail tracks approximately one mile south 
of Route 9 and 1.7 miles west of Westborough Center. The vacant property is located 
just to the west of Otis Street. The station will primarily serve the communities or 
parts of the communities of Northborough, Shrewsbury, Upton, and Westborough. 


This location was chosen based on its potential parking capacity, availability of 
vacant land, proximity to major access roadways, joint development potential and 
the minimal potential for environmental and neighborhood impacts. 


The proposed station will consist of two 800 foot long low level platforms, with 45 
foot long mini-high platforms for handicapped access, a pedestrian overpass, a 
drop-off area for Kiss’n’Ride patrons, adequate lighting for public safety and 
landscaping. A commuter parking lot of 300 spaces would be constructed in 
conjunction with the rail station. Access to the station parking would be provided via 
two driveways connecting to Smith Valve Parkway. 


Study Area 


The study area for assessment of traffic impacts at this station is focused on roadways 
which are anticipated to be used as the major access routes. These roadways include: 


Otis Street 

Smith Valve Parkway 
Route 9 

Fisher Street 

Mill Road 

Gleason Street 

Arch Street 

Glen Street 


Also included in the study area are four underpass and one overpass structures within 
the Town of Westborough. The structures are on East Main Street, Water Street, 
Maynard Street, Fisher Street and Arch Street. If the structures require rehabilitation 
or reconstruction, the traffic impacts should be addressed. 


Most of these roadways are maintained by the Town of Westborough. Route 9, the 
Boston-Worcester Turnpike, is a numbered route maintained by the State. 
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The intersection of Route 9 and Otis Street is controlled by traffic signals and 
represents the main entry point for commuters traveling from Northborough and 
Shrewsbury to the station site. For the most part, the remaining roadways studied are 
two lane facilities serving residential land uses. Otis Street, which provides direct 
access onto Smith Valve Parkway, serves industrial land uses primarily. Mill Road 
from W. Main Street will be the major access road for commuters from Upton and 
Westborough Center. 


Data Collection 


Traffic data collection including manual turning movement counts and machine road 
tube counts for this project were started in June of 1992 and completed in April of 
1994. Data items necessary for analysis of operational levels of service include: peak 
hour traffic volumes, intersection turning movements, vehicle classifications, traffic 
signal phasing and timing, and geometric configuration of roadway links and 
intersections. 


The vehicle turning movement counts used to obtain the traffic volumes used in the 
existing Conditions analysis were made at the following intersections on the dates 
indicated in the following table: 


AM PM 
Route 9 with Otis Street 12-10-92 12-8-92 
Otis Street with Smith Valve Parkway 9-11-92 9-10-92 
Fisher Street with Mill Road 5-20-93 5-20-93 
Fisher Street with Maynard Street 5-20-93 5-20-93 
Fisher Street with Gleason Street 1-7-93 11-19-92 
Fisher Street with Arch Street 4-28-94 4-28-94 
Glen Street with Arch Street 4-27-94 4-27-94 


Vehicle turning movements at these intersections were observed and recorded from 
6:00 to 9:00 A.M. and from 4:00 to 7:00 P.M. These observation periods were 
selected to ensure recording of the roadway peak hour volumes, and the volumes 
during the projected commuter rail station peak generator hours. 


Vehicles were classified into two categories: cars, and trucks or buses. Volumes were 
recorded in 15 minute intervals to allow determination of the true peak hour, and 
calculation of peak hour factors. The 1992 peak hour traffic volumes are shown on 
Figures 1.6-1 and 1.6-2 for the A.M. and P.M. peak hours respectively. Since peak 
generator hours for the station’s traffic may not coincide with standard peak hours, 
it is also necessary to analyze the A.M. and P.M. peak generator hours. The 1992 site 
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peak generator hours are shown on Figures 1.6-3 and 1.6-4 for the A.M. and P.M. 
peak hours respectively. 


Traffic signal timing is required for analysis of signalized intersection operations. The 
existing traffic signals within the study area are traffic actuated. Phasing and timing 
of actuated signals were obtained from the Massachusetts Highway Department. 


Intersection geometric configurations were determined through field observations. 
Geometric elements such as number and use of travel lanes, lane widths, and 
roadway grades are required for analysis of operational conditions and were observed 
in the field. 


The field data sheets for the counts are available for review at the MBTA and MEPA 
Office. 


Year 1992 Existing Conditions 


Signalized Intersections 


The existing signalized intersections were analyzed using the methodology set forth 
in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The micro-computer software package "CINCH", developed by 
Central Transportation Planning Staff (CTPS) was used for the intersection analysis. 
The computerized outputs of "CINCH" can be found in a report available at the 
MBTA and MEPA. This program automates the analysis procedures of the HCM. 


The analysis is based on various parameters such as intersection geometrics, traffic 
volumes and movements, traffic signal timing, vehicle mix, etc. The average length 
of time that a vehicle is sitting stationary at the intersection, known as average 
vehicle stopped delay, is determined and used to categorize the level of service 
(LOS) of the intersection. LOS ranges from a virtual free flowing condition "A", to 
congestion and high stopped delays "F". A detailed description of level of service is 
presented in Section 1.1 of this report. One signalized intersection was analyzed. 


Route 9/Otis Street Intersection 


Otis Street intersects Route 9 at a 90 degree angle forming a cross road intersection. 
Route 9 approaching Otis Street is a four lane divided highway. At Otis Street the 
Route 9 approaches include a right turn or left turn intersection lane. Otis Street is 
a two lane collector road approaching the Route 9 intersection. On the north side of 
Route 9 Otis Street has a left turn only lane and a through/right turn lane. On the 





Westborough Station Page 1-265 











ALIZED INTERSECTION 


LEGEND 


S 
5/8 
Do | 
28 
g 5 
5 | a 
=zji|@ 
% |0 
ate 
Oje 


WESTBOROUGH STATION 


FIGURE 1.6-3 


1992 Existing Conditions 


7:00 - 8:00 A.M. 


z 
fo) 
(7) 
TA 
=a ] 
Pw 


Massachusetts 
Transportation 
utnor 


Bay 





+9 MINOL 
NOILVLS HONOAOGISTM 


SUOF}]PUOD BUysIXT Z66T 


‘W'd Sh:9 - SPS 
MOH] 10j}810UeD BOT Wd 


NOWOSSYALNI G3ZNVNOIS O 


NOLLO3SUALNI G3ZMVNOISNN O 


GN3031 





Aysouny 





Page 1-267 


ugh Station 


Westboro 


Worcester Commuter Rail Extension Project DRAFT EIR 





south side of Route 9 Otis Street traffic is controlled from entering this intersection 
by a traffic actuated signal. 


The 1992 existing peak hour level of service ratings for the intersections analyzed in 
conjunction with the Westborough Station are found in Tables 1.6-1 and 1.6-2. 


The intersection of Route 9 and Otis Street is the only signalized intersection within 
the study area. Currently the intersection has an acceptable overall A.M./P.M. peak 
hour level of service rating of "C". The southbound leg in the A.M. peak hour 
experiences a level of service rating of a high "E". 


Table 1.6-1 lists the results of the signalized intersection analysis for the A.M. and 
P.M. peak traffic hours. The peak generator hour for the commuter rail station is also 
shown and is the hour that usage of the rail station will be heaviest. The table shows 
the overall LOS rating for the intersection as well as each movement, and the average 
vehicle stopped delay, in seconds. Signalized intersections may be assigned an 
overall LOS rating as well as a rating on individual approaches. 


As shown in the table, the intersection operates at an acceptable level of service in 
both the peak hours and the peak generator hours. The southbound approach 
operates at LOS "E" in the A.M. peak hour. 














Peak Hour Peak Generator Hour 
Westborough 
A.M. P.M. A.M, P.M. 
Route 9 and Otis** C(20.3) | C(19.4) | C(18.5) | C(16.3) 
Eastbound C(22.0) B(13.7) C(20.5) B(13.0) 
Westbound B(10.5) C(17.6) B(9.4) B(13.5) 
Northbound D(31.0) | D(39.9) D(31.2) D(31.9) 
E( D(32.0) 












41.6) 





D(31.5) D(30.4) 





Unsignalized Intersections 


The existing unsignalized intersections were analyzed using the methodology set 
forth in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The software program "CINCH" was used to perform the 
analysis. The computerized outputs of "CINCH" can be found in an uncirculated 
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report available at the MBTA and MEPA. As with the signalized intersections, A.M. 
and P.M. analysis was performed for both the intersection peak hour and the site 
peak generator hour. 


As opposed to the signalized intersection results, level of service for unsignalized 
intersections are stated in terms of reserve capacity of a particular movement only. 
Reserve capacity is as the name implies: the total capacity of a particular traffic 
movement minus the volume of traffic making that movement. A detailed description 
of level of service is provided in Section 1.1 of this report. 


Six unsignalized intersections were analyzed and include the following: 


Otis Street/Smith Valve Parkway Intersection 


Smith Valve Parkway intersects Otis Street at a 90 degree angle forming a "T" 
intersection. The intersection, as with the entire study area, is in the western part of 
Westborough, and typically south of Route 9. Otis Street is a two lane collector 
roadway, while Smith Valve Parkway is a two lane subcollector. The eastbound 
Smith Valve Parkway traffic is in a shared left and right turn lane and is controlled 
from accessing Otis Street by a stop sign. 


Fisher Street/Mill Road Intersection 


Mill Road intersects Fisher Street at 90 degrees forming a "T" intersection. Both roads 
are two lane collector roads. The northbound Mill Road traffic turning left or right is 
in a shared lane controlled from accessing Fisher Road by a stop sign. 


Fisher Street/Maynard Street Intersection 


Maynard Street intersects Fisher Street at an angle forming a "Y" intersection. Both 
roads are two lane roads. The southbound Maynard Street traffic turning left or right 
in a shared lane is controlled from entering Fisher Street by a stop sign. 


Fisher Street/Gleason Street Intersection 


Gleason Street intersects Fisher Street at an angle forming a "Y" intersection. Both 
roads are two lane roads. Gleason Street is classified as a subcollector. There is a 
traffic island separating the left and right turning southbound Gleason Street 
movements. The left turning or right turning traffic from Gleason Street is controlled 
from entering Fisher Street by stop signs. 
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Arch Street/Fisher Street Intersection 


Fisher Street intersects Arch Street at approximately a 90 degree angle forming a "T" 
intersection. Both roads are two lane roads. Westbound Fisher Street traffic turning 
left or right in a shared lane is controlled from entering Arch Street by a stop sign. 


Glen Street/Arch Street Intersection 


Arch Street intersects Glen Street at approximately a 90 degree angle forming a "T" 
intersection. Both roads are two lane roads. Southbound Arch Street traffic turning 
left or right in a shared lane is controlled from entering Glen Street by a stop sign. 
















Peak Hour Peak Generator Hour 
Westborough 


Fisher and Gleason 


| LT from EB Fisher A(1105) A(1005) A(1101) A(1059) 
| LT and RT from Gleason A(732) A(710) A(719) A(738) 
| Otis and Smith Valve 


| LT from NB Otis A(909) A(707) A(915) A(817) 








LT and RT from Smith Valve B(369) C(265) A(413) A(414) 
_ Fisher and Mill 
| LT from WB Fisher A(984) A(734) A(1010) A(818) 
LT and RT from Mill A(414) B(330) A(431) B(379) 
Fisher and Maynard 
LT from EB Fisher A(911) A(918) A(910) A(945) 
LT and RT from Maynard A(628) A(687) A(638) A(732) 


Arch and Fisher 
LT from SB Arch A(1109) A(1149) A(1095) A(1155) 


[__ LT from sB Arch | ACIT09) | A(1149) | A(TO95) | A(T155) | 


LT and RT from Fisher (A883) A(836) A(865) A(875) 


Glen and Arch 
LT from EB Glen A(1134) A(1170) A(1151) A(1162) 


LT and RT from Arch | A(931) A(955) A(973) 

















A(972) 








LOS (Reserve Capacity-Vehicles) es 
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Results of the A.M. and P.M. peak hour analyses are listed in Table 1.6-2. The table 
shows the LOS rating as well as the reserve capacity for each intersection movement. 
Unlike signalized intersections, only individual movements are assigned a level of 
service rating. The intersection cannot be assigned an overall rating. As shown in the 
table, all of the analyzed intersection movements operate at acceptable levels of 
service. 


Results of the A.M. and P.M. peak generator hour analysis are also listed in 
Table 1.6-2. As shown in the Table, all of the unsignalized intersections operate at 
acceptable levels of service. 


Roadway Segments 


The average daily traffic (ADT) and average weekday traffic (AWDT) was collected 
for several streets. Figure 1.6-5 presents the 1992 ADT and AWDT volumes for 
several streets showing the relative 24 hour volumes of traffic that use these streets. 
Several roadway segments were analyzed for level of service. These segments were 
analyzed using the procedures set forth in the 1985 Highway Capacity Manual, 
Transportation Research Board, Special Report 209, (HCM). The software program 
"Highway Capacity Software" (HCS) was used to perform the analysis. The 
computerized outputs from "HCS", can be found in a report available at the MBTA 
and MEPA. As with the intersection analysis, both the A.M. and P.M. peak roadway 
and site peak generator hours were analyzed. Table 1.6-3 lists the results of this 
analysis for the A.M. and P.M. peak roadway hours, and the A.M. and P.M. peak 
generator hours. 





















Table 1.6-3 1992 Existing | 
Peak Hour Peak Generator Hour 
Westborough 
A.M. P.M. A.M. P.M. 
Otis North of Smith Valve C(1849) C(1883) C(2059) C(2132) 
Smith Valve West of Otis B(2344) B(2499) B(2291) | B(2521) 
Smith Valve West of Site B(2353) B(2498) B(2283) | B(2527) 





The number in parenthesis is called the reserve capacity of the road. Reserve capacity is the additional traffic 
volume which the road can accommodate before reaching maximum capacity, which is LOS *F" 





As shown in the table, all of the roadway segments operate at acceptable levels of 
service. 
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Safety Concerns and Accident History 


The Westborough Police Department was contacted on June 27, 1994 to determine 
the existence and location of any safety concerns or high accident history 
intersections. Chief Parker did not believe that any of intersections or roadways 
within the study area currently experience a high frequency of accidents. He did 
express general concern about the effect of increased traffic within the area. 


Year 1996 Conditions 


To determine the impacts directly attributable to the proposed rail station, 1996 
conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned, 
except as noted below: 


The Massachusetts Highway Department (MHD) is currently in the design phase of 
a project to improve the Route 9/Otis Street intersection. Currently, both Route 9 
approaches consist of two (2) thru/general purpose lanes with one (1) exclusive left 
turn lane and one (1) exclusive right turn lane. The proposed project will lengthen 
the exclusive left turn lane for EB Route 9. Also, the existing exclusive right turn 
lanes on each Route 9 approach will be extended and modified to become additional 
thru/general purpose lanes. Therefore, both Route 9 approaches will consist of three 
(3) thru/general purpose lanes with one (1) exclusive left turn lane. It is anticipated 
that construction of this project will be completed by 1996. Therefore, the analysis 
of the Route 9/Otis Street intersection utilized the proposed geometry for both the 
"No Build" and the "Build" conditions. 


Year 1996 "No Build" Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments proximate to the study area. 
e Increases in existing traffic volumes due to population growth and development 


proximate to, but outside of the study area. 


Through discussions with the Town of Westborough, it was determined that no major 
new developments are planned within the study area by 1996. Therefore, this 
element does not affect the estimation of 1996 "No Build" condition traffic. 
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Historical traffic data was reviewed to determine the annual rate of growth in traffic 
volumes within the study area. The Massachusetts Highway Department compiles 
and publishes traffic volume data through a statewide traffic counting program. Five 
count sites for this data are located within the study area in Westborough. Based 
upon the data from these sites, the traffic volume growth rate was found to be 
extremely low, at an average annual growth rate of 0.3 percent. One location along 
Route 9 showed an average rate of negative 1.1 percent over the last 3 years. 


This relatively low growth rate may be due to the economic downturn experienced 
throughout the region over the past years. Economic indicators point towards a 
recovery, leading to lower unemployment, increased economic vitality, and hence 
higher growth in traffic volumes. 


To account for this potential growth, and to yield a more conservative analysis, a 
background traffic growth rate of 0.5 percent per year was applied to the 1992 
Existing condition traffic volumes. Figure 1.6-6 shows the projected A.M. peak hour 
traffic volumes. Figure 1.6-7 shows the projected P.M. peak hour traffic volumes. 
Figure 1.6-8 shows the A.M. peak generator hour volumes. Figure 1.6-9 shows the 
P.M. peak generator hour volumes. 


The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail to Worcester. 


Year 1996 Trip Generation/Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 persons are 
expected to utilize the railroad for daily round trip commuting into Boston. 


By the year 1996, the Westborough Station is projected to attract a total of 217 of 
these commuters. Because of the station’s location, none of these patrons are 
anticipated to walk to the station. Seventeen are projected to be dropped off. The 
remaining patrons will drive to and park at the station. Based upon an average 
automobile occupancy rate of 1.12 people per car, the remaining 200 Park’n’Ride 
patrons would result in a parking demand of 179 spaces. 


These patrons are projected to reside in the Towns of Westborough, Northbridge, 
Shrewsbury and Upton. The number of patrons who originate from each Town is 
shown in Table 1.6-4. The ridership has been adjusted to reflect peak period usage, 
which is 94% of the total daily demand. 
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Town Riders* 
Northborough 85 
Shrewsbury 60 
Upton 38 
Westborough 21 
TOTAL 








These ridership levels are expected to occur shortly after completion of the 
Westborough Station, therefore, these projections were used in the analysis of the 
1996 "Build" conditions. 


Year 1996 Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand the those that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during the P.M. peak period. The patrons would not 
be evenly distributed on the available trains. The ridership per train was determined 
using regression equations based on arrival and departure time in Boston and the 
time between trains. Details of the development of these equations are presented in 
Section 1.1 of this report. 


Table 1.6-5 lists the projected distribution of ridership based on arrival/departure time 
in Boston. 
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Inbound Train Patrons 
502A 40 
| 504A 66 
| 506A 66 
510 32 
TOTAL 204 
Outbound Train Patrons 
515A 29 
S19 47 
521 47 
521A 71 
523 10 
TOTAL 204 





Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:30 - 8:30 A.M. and 4:45 - 5:45 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Westborough Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Westborough the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 4:45 to 5:45 P.M. With the proposed commuter rail schedule the 
peak hours for the commuter rail station will be from 7:00 to 8:00 A.M. and from 
5:45 to 6:45 P.M. 


Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
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in Westborough would utilize a variety of travel routes, depending on the location 
of their residence. Riders originating in towns outside that in which the station is 
located were assigned to major roadways leading from their town to the proposed 
station. 


The primary access route from the Town of Northborough would be westbound 
Route 9 to Otis Street to Smith Valve Parkway. From the Town of Shrewsbury access 
would be Route 9 eastbound to Otis Street to Smith Valve Parkway. The primary 
access route from the Town of Upton would be South Street, Route 135, to West 
Main Street to Mill Road to Fisher Street to Otis Street to Smith Valve Parkway. 


Actual routing was estimated based on shortest travel time and distance from 
population centers. Figure 1.6-10 shows the percentage of station related traffic 
utilizing the study are roadways for the 1996 "Build" condition. 


Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Westborough rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Westborough. The existing vehicle trips would not 
be generated as completely new trips. Those vehicles currently by-passing the site 
were assigned to the roadway network as if they were new trips. No attempt was 
made to account for the reduction in volume on specific roadways. This results in a 
"worst case" analysis. Figures 1.6-11 and 1.6-12 show the A.M. and P.M. peak hour 
traffic volumes, respectively. Figures 1.6-13 and 1.6-14 show the A.M. and P.M. peak 
generator hour volumes, respectively. 


Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. Except for the 
Route 9/Otis Street intersection, the analysis was performed using the “all else being 
equal" assumption. This assumes that the traffic volumes are the only parameter in 
the analysis change from the existing conditions. Roadway geometrics, etc. remain 
unchanged. As previously noted, MHD is currently designing modifications to the 
Route 9/Otis Street intersection. Since it is anticipated that the modifications will be 
in place by 1996, the analysis of the Route 9/Otis Street incorporated the proposed 
modifications. Signal timings were optimized for both the "No Build" and "Build" 
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scenarios as it is expected that timing changes would be made as part of the 
proposed project. 


Signalized Intersections 


The signalized intersection was analyzed utilizing the same methodology as in the 
existing conditions. Table 1.6-6 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak hours under the "No Build" and "Build" conditions. The 
analysis was conducted utilizing the geometry proposed in the MHD intersection 
improvement project. 


As shown in the table, the intersection and all individual movements will operate at 
acceptable levels of service under both the "No Build" and "Build" conditions. 


No reduction in level of service is expected due to traffic entering or existing the 
proposed commuter rail station. 





‘Table 1.6-6 1996 Peak Hour Si 


gnalized Intersection Level of Service* 














| No Build | Build 
Westborough oo aes Pees Fe RN ae ae 
CeeAM: PM. | AM. | PM. | 
Route 9 and Otis** | (15.9) | C(15.3) | C164) | C(15.4) | 
Eastbound / c1e.4) | B36) | Cl164) | B(13.6) | 
Westbound | B9.8) | B15) | B(11.0) |) B(11.5) | 
Northbound D(26.1) | DG1.8) | D263) | DGB24) | 
Southbound | p29.9) | D32.9) | DBO6 | DI32.9) | 


| LOS (Average Vehicle Stopped e Delay in Seconds) 
_* Analysis based on proposed MHD geometry 
_** Optimized signal timings were used for analysis | 





Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" conditions using the same methodology as with the existing condition 
analysis. Results of the A.M. and P.M. peak roadway hour analysis for the year 1996 
"No Build" and "Build" conditions are listed in Table 1.6-7. Under the 1996 "No 
Build" conditions, all of the intersection movements would operate at an acceptable 
level of service. 
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Westborough 


Fisher and Gleason 





LT from EB Fisher 


LT from WB Smith Valve 


LT from Lot 

RT from Lot 
Otis and Smith Valve 

LT from NB Otis 

LT and RT from Smith Valve 
Fisher and Mill 

LT from WB Fisher 

LT and RT from Mill 
Fisher and Maynard 

LT from EB Fisher 

LT and RT from Maynard 
Arch and Fisher 





LT from SB Arch 


Glen and Arch 
LT from EB Glen 
LT and RT from Arch 
















A(1105) 








A(1003) 





A(1103) 


LT from RT from Gleason A(729) A(708) A(722) A(707) 
Smith Valve and Site’s W-DW 


A(951) 





Smith Valve and Site’s E-DW 
A(576) A(612) 








ve Capacity Vehicle) 


A(1144) 
A(931) 








A(1170) 
A(955) 








aT ICDOE Rai 
A(623) B(683) B(628) B(683) 
A(1108) A(1149) A(1108) A(1149) 


LT and RT from Fisher A(882) A(835) A(882) A(835) 








A(1144) 












A(931) 
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A(1001) 


A(1017) 


A(867) 





C(228) 


A(722) 
B(317) 


. - A(907) 
A(905) | A(699) | A(828) | A(697) 
B(361) | C(256) | B(314) 
A(981) A(979) 
A(405) B(375) 


A(1170) 
A(955) 









Under the 1996 "Build" conditions, all of the analyzed intersections would operate 
at acceptable levels of service. The level of service for traffic exiting Mill Street will 
drop to LOS "B" in the A.M. peak hour. 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for . 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.6-8 lists 
the results of this analysis for the A.M. and P.M. peak hours. 










Service 








gment Lever oF ee 
No Build Build 
Westborough 
A.M. P.M. A.M. P.M. 
Otis North of Smith Valve C(1850) C(1868) C(1858) C(1875) 
Smith Valve West of Otis B(2339) B(2488) B(2075) B(2396) 
Smith Valve West of Site B(2348) B(2460) B(2355) B(2475) 


city is the additional traffic 
tOS Ee 





























As shown in the table, all of the roadway segments analyzed would operate at 
acceptable levels of service under the "No Build" condition. 


Under the 1996 "Build" condition, all analyzed roadway segments during the A.M. 
and P.M. roadway peak hours would operate at an acceptable level of service. No 
reduction in level of service ratings would occur between the "No Build" and "Build" 
conditions. The "Build" condition would result in minor reductions in reserve 
capacity for some segments. 


Year 1996 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generator hours. The results of the A.M. 
and P.M. peak generator hour analysis are listed in Table 1.6-9 for the 1996 "No 
Build" and "Build" conditions. The analysis was conducted utilizing the geometry 
proposed in the MHD intersection improvement project. 


As shown in the table, the intersection and all individual movements operate at 
acceptable levels of service under both the "No Build" and "Build" conditions. A 
minor reduction in overall intersection level of service (LOS "B" to LOS "C") would 
occur in the P.M. peak generator hour. 


Westborough Station Page 1-289 


Worcester Commuter Rail Extension Project 


















No Build 
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eRe A.M. P.M. A.M. P.M. 
Route 9 and Otis** | B(13.9) | B(14.9) | B(14.4) | C(15.3) 
Eastbound | B(13.2) | B(13.7) | B(13.2) | B(13.8) 
Westbound B(8.2) B(12.1) B(9.7) B(12.1) 
Northbound D(25.4) | D(28.6) | D(27.1) 
Southbound D(29.3) D(27.5) D(30.0) 






D(27.5) 















Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.6-10. 
Under the 1996 "No Build" conditions, all of the analyzed intersections would 
operate at acceptable levels of service. 


Under the 1996 "Build" conditions, all of the analyzed intersections would operate 
at acceptable levels of service. 


Level of service ratings would decline for traffic exiting Smith Valve Parkway to Otis 
Street to LOS "B" and LOS "C" for the A.M. and P.M. peak generator hours, 
respectively. The level of service for traffic existing Mill Road to Fisher Street would 
decline to LOS "B" in the A.M. peak generator hour. 
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No Build Build 
Westborough 
AM. | PM. 


Fisher and Gleason 


LT from EB Fisher A(1101) A(1057) A(1100) A(1048) 

















LT from RT from Gleason A(717) A(735) A(709) A(730) 
Smith Valve and Site’s W-DW 

LT from WB Smith Valve - . A(934) A(1049) 
Smith Valve and Site’s E-DW 

LT from Lot - - A(542) A(667) 

RT from Lot - - A(899) A(835) 
Otis and Smith Valve 

LT from NB Otis A(910) A(810) A(822) A(803) 

LT and RT from Smith Valve A(404) A(405) B(346) C(288) 
Fisher and Mill 

LT from WB Fisher A(1007) A(1004) 

LT and RT from Mill B(387) B(356) 
Fisher and Maynard 

LT from EB Fisher A(906) A(942) A(905) A(941) 


LT and RT from Maynard A(634) A(728) A(638) A(727) 
Arch and Fisher 
LT from SB Arch A(1094) A(1155) A(1094) A(1155) | 
———— ee (eT | 


LT and RT from Fisher A(864) A(875) A(864) A(875) 
Glen and Arch 
LT from EB Glen 
LT and RT from Arch 








A(1151) 
A(973) 


A(1162) 
A(972) 


A(1151) 
A(973) 


A(1162) 
A(972) 









































Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.6-11 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 
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No Build Build 
Westborough 
wi. oe ee eee 
Otis North of Smith Valve C(2049) C(2120) C(2079) C(2098) 
Smith Valve West of Otis B(2286) B(2516) B(2016) B(2184) 
Smith Valve West of Site B(2278) B(2522) 





As shown in the table, all of the roadway segments analyzed would operate at 
acceptable levels of service under both the "No Build" and "Build" conditions. No 
reduction in level of service is anticipated to occur between the "No Build" and 
"Build" conditions. The "Build" condition would result in a minor reduction in 
reserve capacity for some segments. 


Traffic impacts associated with the rehabilitation or reconstruction of bridges carrying 
the railroad over East Main Street, Water Street, Maynard Street, and Arch Street will 
not develop since the bridges are structurally sound. The Fisher Street bridge over the 
railroad is closed and scheduled for removal. 


Year 1996 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.6-12 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


As shown in Table 1.6-12 it is expected that many of the intersections including the 
site’s two driveways will see 10 percent of its peak hour traffic in 1996 to be site 
related. The intersection of Otis and Smith Valve Parkway is anticipated to see 12.8% 
of its’ A.M. peak hour traffic to be site related 


It is anticipated that all three road segments will see more than 10.0% of their traffic 
to be site related. The road segments are Smith Valve Parkway West of Otis and Otis 
North of Smith Valve parkway. 
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Smith Valve and Site’s East DW 32.2% 10.2% 





Peak Hours 
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Intersection 
A.M. P.M. 
Fisher and Gleason 7.8% 1.3% 
Smith Valve and Site’s West DW 32.7% 1.8% 





Fisher and Maynard 0.5% 0.0% 
Route 9 and Otis 1.6% 0.4% 
Arch and Fisher 2.0% 0.0% 
Glen and Arch 2.5% 0.0% 
Roadway Segment 

Smith Valve West of Site 5.2% 0.9% 


Smith Valve West of Otis 


30.8% 9.2% 
10.5% 2.3% 











Year 1996 Westborough Station Only 


In order to address an upper limit, worst case situation with regard to traffic impacts 
on Westborough Streets, an analysis was performed which considered that the 
Westborough commuter station was the only commuter station built by 1996 (in 
addition to a Worcester Station). 


The 1996 "No Build" traffic volumes, for both the peak hours and peak generator 
hours, were previously presented and serve as the same base for the "Westborough 
Station Only" as they did for the "Build All Stations" scenario. 


Year 1996 Trip Generation/Parking (Westborough Station .Only) 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership for the Westborough Station, 
employing an unconstrained parking supply. In 1996, the Westborough Station is 
projected to attract a total of 507 daily round trip commuters, 466 of which would 
be Park’n’Ride patrons. These patrons are expected to reside in the Towns of 
Westborough, Upton, Berlin, Northborough, Shrewsbury, Grafton, Sutton, Boylston, 
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Northbridge, and Millbury. The number of patrons who originate from each 
community is shown in Table 1.6-13. The ridership has been adjusted to reflect peak 
period usage, which is 94% of the total daily demand. 












City/Town Riders* 
Westborough 85 
Upton 118 
Berlin 5 
Northborough 89 
Shrewsbury 7a 
Grafton 37 
Sutton 17 
Boylston 18 
Northbridge 26 
Millbury 4 
TOTAL 476 









Year 1996 Trip Distribution and Assignment (Westborough Station Only) 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Appendix 1.1. 


Table 1.6-14 lists the projected distribution of ridership based on arrival/departure 
time in Boston. 
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Inbound Train Patrons 
502A 93 
504A 154 
506A 155 

510 74 
| TOTAL 476 
Outbound Train Patrons 
515A 67 
219 110 
521 110 
521A 165 
525 24 
TOTAL 476 





Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Westborough Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Westborough the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 4:45 to 5:45 P.M. With the proposed commuter rail schedule the 
peak hours for the commuter rail station will be from 7:00 to 8:00 A.M. and from 
5:45 to 6:45 P.M. 


Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
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in Westborough would utilize a variety of travel routes, depending on the location 
of their residence. Riders originating in towns outside that in which the station is 
located were assigned to major roadways leading from their town to the proposed 
station. 


The primary access route from the Town of Northborough would be westbound 
Route 9 to Otis Street to Smith Valve Parkway. From the Town of Shrewsbury access 
would be Route 9 eastbound to Otis Street to Smith Valve Parkway. The primary 
access route from the Town of Upton would be South Street, Route 135, to West 
Main Street to Mill Road to Fisher Street to Otis Street to Smith Valve Parkway. 


Actual routing was estimated based on shortest travel time and distance from 
population centers. Figure 1.6-15 shows the percentage of station related traffic 
utilizing the study are roadways for the 1996 "Build" condition. 


Year 1996 "Build" Traffic Volumes (Westborough Station Only) 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Westborough station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Westborough. The existing vehicle trips would not 
be generated as completely new trips. The vehicles currently by-passing the site were 
assigned to the roadway network as if they were new trips. No attempt was made to 
account for the reduction in volume on specific roadways. This results in a "worst 
case" analysis. Figures 1.6-16 and 1.6-17 show the A.M. and P.M. peak hour traffic 
volumes, respectively. Figures 1.6-18 and 1.6-19 show the A.M. and P.M. peak 
generator hour volumes, respectively. 


Year 1996 Peak Hour Level of Service (Westborough Station Only) 


The same study area elements that were analyzed under the 1992 existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. Except for the 
Route 9/Otis Street intersection, the analysis was performed using the "all else being 
equal" assumption. This assumes that the traffic volumes are the only parameter in 
the analysis that change from the existing conditions. Roadway geometrics, etc. 
remain unchanged. As previously noted, MHD is currently designing modifications 
to the Route 9/Otis Street intersection. Since it is anticipated that the modifications 
will be in place by 1996, the analysis of the Route 9/Otis Street Intersection 
incorporated the proposed modifications. Signal timings were optimized for both the 
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"No Build" and "Build" scenarios as it is expected that timing changes would be 
made as part of the proposed project. 


Signalized Intersections 


The intersection of Route 9 and Otis Street was analyzed using the same 
methodology as in the existing condition. The results of the analysis for the A.M. and 
P.M. peak hours area presented in Table 1.6-15. The analysis was conducted utilizing 
the geometry proposed in the MHD intersection improvement project. 


As shown in the table, the intersection and all individual movements would operate 
at acceptable levels of service under both the "No Build" and "Build" conditions. 


No reduction in level of service will result due to traffic entering and exiting the 
proposed commuter rail station. 












No Build Build 























Westborough 
Ae 
Route 9 and Otis** CVS) C(15.3) 
Eastbound C(16.4) B(13.6) C(16.5) B(13.6) 
Westbound B(9.8) B(11.5) B(11.4) B(11.4) 
Northbound D(26.1) | D(31.8) | D(26.8) 
Southbound 








Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as was 
used in the existing condition. The results of the analysis for the A.M. and P.M. peak 
hours are presented in Table 1.6-16. 


As shown in the table, all intersection movements will operate at acceptable levels 
of service during the A.M. and P.M. peak hours under the "No Build" condition. 


Under the "Build" condition all intersection movements will operate at acceptable 
levels of service for both the A.M. and P.M. peak hours. There will be minor 
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reductions in levels of service for traffic egressing Smith Valve Parkway to Otis Street 
in the A.M. peak hour (LOS "B" to LOS "C") and for traffic egressing Mill Road to 
Fisher Street in the A.M. peak hour (LOS "A" to LOS "C"). 





No Build Build 









































Westborough 
ate ee} Ree ea 
Fisher and Gleason ae 
LT from EB Fisher A(1099) A(991) 
LT from RT from Gleason A(708) A(678) A(696) 
Smith Valve and Site’s W-DW a ee ee ee 
LT from WB Smith Valve eal eel Keon. A(1014) 
Smith Valve and Site’s E-DW ee ee 
LT from Lot ee - A(492) A(601) 
RT from Lot bape a - A(906) A(841) 
Otis and Smith Valve recep 
LT from NB Otis A(905) A(699) A(735) A(697) 
LT and RT from Smith Valve B(361) C(256) C(259) C(218) 
hh So Tee 
LT from WB Fisher A(705) 
LT and RT from Mill B(308) 
Fisher and Maynard ee keloid inl cama ual 
agra) | Aon | A013) 
aja) | A643) | A(682) 
ata) | Aio71y | A048) 
LT and RT from Fisher A(882) A(835) A(859) A(824) 
Glen and Arch 
LT from EB Glen A(1144) A(1170) A(1110) A(1169) 
LT and RT from Arch A(931) A(955) A(907) A(953) 
| LOS (Reserve Capacity-Vehicles) ee oo 
Roadway Segments 
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The roadway segments were analyzed using the same methodology as was used in 
the existing condition. The results of the analysis are presented in Table 1.6-17. 


As shown in the table, all of the roadway segments analyzed would be expected to 
operate at acceptable levels of service under both the "No Build" and "Build" 
conditions. Smith Valve Parkway west of Otis Street will experience a minor 
reduction in level of service, from LOS "B" to LOS "C", during the A.M. peak hour. 
The "Build" condition would also result in a minor reduction in reserve capacity for 
some segments. 





No Build 





Westborough 





Otis North of Smith Valve 
| Smith Valve West of Otis 


- Smith Valve West of Site 








C(1850) 
B(2339) 
B(2348) 








C(1868) 
B(2488) 
B(2460) 








C(1881) 
C(1782) 
B(2231) 


A.M. P.M. A.M. P.M. 
fn 





C(1878) 
B(2304) 





B(2446) 









Year 1996 Peak Generator Hour Level of Service (Westborough Station Only) 


Signalized Intersections 


Analysis was also performed for the peak generator hours. The results of the 
signalized intersection analysis for the A.M. and P.M. peak generator hours are 
presented in Table 1.6-18. The analysis was conducted utilizing the geometry 
proposed in the MHD intersection improvement project. 


As shown in the table, the intersection and all individual movements will operate at 
acceptable levels of service under both the "No Build" and "Build" conditions. A 
minor reduction in intersection level of service will occur in the P.M. peak generator 
hour. 
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section Level of Service 





Westborough 

A.M. P.M. A.M. | P.M. 

Route 9 and Otis** B(13.9) B(14.9) B(tA%6)/ 9 ee C(1 577) 
Eastbound B(13.2) B(13.7) B(13.2) B(13.8) 








Westbound B(8.2) | B(12.1) | B(10.2) | B(11.8) 
Northbound D(28.2) | D(25.4) | D(29.1) | D(29.3) 














Southbound D(29.3) D(27.5) D(30.7) D(27.7) 








Unsignalized Intersections 


The results of unsignalized intersection analysis for the A.M. and P.M. peak generator 
hours are presented in Table 1.6-19. 


As shown in the table, all intersection movements will operate at acceptable levels 
of service under the "No Build" condition. 


Under the "Build" condition, the intersection movements will operate at acceptable 
levels of service. There will be reductions in level of service for traffic egressing 
Smith Valve Parkway to Otis Street in the A.M. peak generator hour (LOS "A" to LOS 
"C") and for traffic egressing Mill Road to Fisher Street also in the A.M. peak 
generator hour (LOS "A" to LOS "C"). 
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No Build 


P.M. A.M. 
A(1101) A(1057) A(1097) A(1002) 

LT from RT from Gleason A(717) A(735) A(660) A(682) 
Smith Valve and Site’s W-DW eee 

LT from WB Smith Valve - aes A(772) A(1036) 


Smith Valve and Site’s E-DW 


Westborough 








Fisher and Gleason 





LT from EB Fisher 











A(454) 
A(898) 


LT from Lot A(617) 


RT from Lot 
















Otis and Smith Valve 
LT from NB Otis A(910) A(810) A(719) A(803) 
LT and RT from Smith Valve A(404) A(405) C(276) C(211) 
Fisher and Mill 
LT from WB Fisher A(1007) A(811) A(998) A(715) 
LT and RT from Mill A(421) B(369) C(287) B(314) 
Fisher and Maynard 
LT from EB Fisher ‘| A(906) | A(942) A(899) A(936) 


LT and RT from Maynard A(636) | A(728) A(653) A(725) 


Arch and Fisher 


LT from SB Arch | A(1094) | A(1155) A(1053) A(1152) 


LT and RT from Fisher A(684) A(875) A(839) | A(825) 











Glen and Arch 
LT from EB Glen A(1151) A(1162) A(1113) A(1159) 











A(973) 























A(972) A(951) A(972) 
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Roadway Segments 


The results of the roadway segment analysis for the peak generator hours are 
presented in Table 1.6-20. 


As shown in the table, all of the roadway segments will operate at acceptable levels 
of service under both the "No Build" and "Build" conditions. Smith Valve Parkway 
west of Otis Street will experience a decline in level of service, from LOS "B" to LOS 
"C", during both the A.M. and P.M. peak generator hours. 





























No Build Build 
pia A.M. A.M. P.M. 
Otis North of Smith Valve C(2049) | C(2120) | C(2119) | C(2020) 
Smith Valve West of Otis B(2286) B(2516) | C(1780) | C(1913) 
Smith Valve West of Site B(2278) B(2522) B(2247) B(2221) 





Year 1996 "Ten Percent of Traffic" Analysis (Westborough Station Only) 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.6-21 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


As shown in Table 1.6-21 it is expected that many of the intersections including the 
site’s two driveways will see 10 percent of its peak hour traffic in 1996 to be site 
related, particularly in the A.M. peak hour. 


It is anticipated that all three road segments analyzed will see more than 10.0% of 
their traffic to be site related. 
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Intersection 


Fisher and Gleason 


Smith Valve and Site’s West DW 
Smith Valve and Site’s East DW 
Otis and Smith Valve Parkway 
Fisher and Mil 


Fisher and Maynard 2.9% 0.7% 
Route 9 and Otis 3.2% 0.5% 
Arch and Fisher 27.2% 6.9% 
Glen and Arch 31.9% 8.9% 


Roadway Segment 
Smith Valve West of Site 
Smith Valve West of Otis 

















Otis North of Smith Valve 


Year 2001 Conditions 


Similar to the year 1996 conditions, an analysis was performed for the projected "No 
Build" and "Build" traffic conditions in the year 2001. Procedures and methodology 
for this analysis were the same as in the 1996 condition analysis. A detailed 
description of the analysis methodology is presented in Section 1.1 of this report. 


Year 2001 "No Build” Traffic Volumes 


To determine the year 2001 "No Build" traffic volumes, the traffic volumes under the 
1996 "No Build" conditions were adjusted based on anticipated growth in population 
and employment throughout the region. A growth rate of 1.5 percent per year was 
applied to the 1996 "No Build" traffic volumes based on current employment 
projections which show positive growth in 1996 of 1.4% and in 1997 of 1.6%. 


There is one possible large site specific project identified which should be added to 
the "No Build" traffic volumes for the year 2001. The project, Fountainhead Plaza, 
was originally scheduled for opening in 1988. The project, which would occupy land 
in Westborough and Northborough, has been plagued by problems in obtaining 
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permits. The project is primarily retail space and may never be built in its present 
form. The study area was first analyzed without the Fountainhead Plaza project and 
as a possible option for the year 2001 the intersection of Route 9 and Otis Street was 
analyzed again with the Fountainhead Plaza project in operation. 


Figures 1.6-20 and 1.6-21 show the projected 2001 "No Build" traffic volumes within 
the study area for the A.M. and P.M. roadway peak hours, respectively. Figures 
1.6-22 and 1.6-23 show the projected year 2001 "No Build" traffic volumes within 
the study area for the A.M. and P.M. peak generator hours, respectively. 


Year 2001 Trip Generation/Parking 


Minor shifting is expected to occur in the town of origin of the patrons utilizing the 
proposed Westborough Station from the projections presented in the 1996 
conditions. CTPS projected that by the year 2001, the proposed Westborough 
commuter rail station would attract 230 commuters, 212 of which are projected to 
be "Park’n’Riders". The increase is mostly due to a shifting of commuters utilizing the 
Southborough Station. Some residents of Westborough were originally assigned to 
the Southborough Station due to the proximity of the station to their neighborhood. 
By the year 2001, demand for parking spaces will exceed the capacity of the 
Southborough station. Westborough residents who are unable to gain access in 
Southborough are expected to utilize the Westborough station. Thus, the demand for 
spaces at this station will increase. 


These patrons are projected to reside in the Towns of Westborough, Northborough, 
Shrewsbury and Upton. The number of patrons originating from each town are 
shown in Table 1.6-22. The ridership has been adjusted to reflect peak period usage, 
which is 94% of total daily demand. 











Town Riders* 
Westborough 22 
Shrewsbury 66 
Northborough 90 
Upton 39 
TOTAL 217 
pom Adjusted for peak period demand : 
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Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand the those that depart at other times. 


The distribution of ridership per train is the same as under the 1996 conditions. 
Table 1.6-23 lists the typical distribution of ridership based on arrival/departure time 
in Boston. 





Inbound Train AE Pears Foy 














502A 43 
504A 70 
506A 70 
510 34 
TOTAL 217 
Outbound Train Patrons 
515A 30 
519 50 
521 50 
521A 76 
523 11 
TOTAL 217 





Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Westborough would utilize a variety of travel routes, depending on the location 
of their residence. Due to the minor shifts in town of origin of the patrons addressed 
previously, the percentage of site generated traffic on the study area roadways is 
slightly different than under the 1996 conditions. 
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Riders originating in towns outside that in which the station is located were assigned 
to major roadways leading from their town to the proposed station. Figure 1.6-24 
shows the percentage of station related traffic utilizing the study area roadways. 


Year 2001 "Build" Traffic Volumes 


Traffic volumes under the year 2001 "Build" conditions consist of two primary 
elements: 


e the projected year 2001 "No Build" traffic volumes. 
e traffic specifically diverted to the proposed Westborough station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Westborough. The existing vehicle trips would not 
be generated as completely new trips. The vehicles currently by-passing the site were 
assigned to the roadway network as if they were new trips. No attempt was made to 
account for the reduction in volume on specific roadways. This results in a "worst 
case" analysis. 


Figures 1.6-25 and 1.6-26 show the projected 2001 "Build" A.M. and P.M. peak 
roadway hour traffic volumes respectively. Figures 1.6-27 and 1.6-28 show the A.M. 
and P.M. peak generator hour volumes, for the projected year 2001 "Build" 
condition, respectively. 


Year 2001 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing and 1996 
"No Build" conditions were analyzed under the 2001 "No Build" and "Build" 
conditions. The analysis was performed using the "all else being equal" assumption. 
The traffic volumes are the only parameter in the analysis that changes from the 
existing conditions. Roadway geometrics remain unchanged, except as noted below: 


e As previously noted in the year 1996 conditions, the Massachusetts Highway 
Department (MHD) is proposing geometric improvements at the Route 9/Otis 
Street intersection. As with the 1996 conditions, this intersection was analyzed 
utilizing the geometry proposed in the MHD intersection improvement project. 
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Signalized Intersections 


The signalized intersection was analyzed using the same methodology as in the 
existing conditions. Table 1.6-24 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 2001 "No Build" and 
"Build" conditions. The analysis was conducted utilizing the geometry proposed in 
the MHD intersection improvement project. 


As shown in the table, the intersection and all individual movements will operate at 
acceptable levels of service under both the "No Build" and "Build" conditions. 


No reduction in level of service at the intersection will occur as a result of traffic 
entering or existing the proposed commuter rail station. 










No Build 














D(32.6) 





D(35.7) 





Westborough 
A.M. P.M. A.M. P.M. 
Route 9 and Otis Street** C(17.3) C(16.8) C(17.9) C(17.0) 
Eastbound C(18.0) B(14.5) C(18.1) B(14.5) 
Westbound B(9.8) B(12.5) B(11.2) B(12.5) 
Northbound D(30.2) D(36.8) D(30.8) D(38.0) 





D(33.6) 





D(35.7) 











Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as with 
the existing condition analysis. Results of the A.M. and P.M. peak roadway hour 
analysis are listed in Table 1.6-25. Under the 2001 "No Build" conditions, all of the 
intersection movements would operate at an acceptable level of service. Under the 
2001 "Build" conditions, all of the analyzed intersections would operate at 
acceptable levels of service. 


Level of service would decline for traffic egressing Smith Valve Parkway onto Otis 
Street from LOS "B" to LOS "C" in the A.M. peak hour and from LOS "C" to LOS "D" 
in the P.M. peak hour. 
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Westborough 


Fisher and Gleason 





LT from EB Fisher A(1102) A(994) A(1101) A(991) 

LT and RT from Gleason A(720) A(697) A(713) A(696) 
Smith Valve and Site’s W-DW 

LT from WB Smith Valve - - A(937) A(1009) 


li tel ee ene eS SS SS 
Smith Valve and Site’s E-DDW 


LT from Lot - | - A(558) A(596) 

RT from Lot - - A(899) | A(857) 
Otis and Smith Valve | | 

LT from NB Otis A(887) A(671) A(805) | A(669) 


LT and RT from Smith Valve B(328) C(220) C(280) D(191) 
Fisher and Mill 


LT from WB Fisher A(969) A(699) A(966) A(695) 
LT and RT from Mill B(369) C(287) B(337) C(285) 
Fisher and Maynard 
LT from EB Fisher A(889) A(897) A(887) A(897) 
LT and RT from Maynard A(598) A(658) A(602) A(658) 
Arch and Fisher 
LT from SB Arch 
LT and RT from Fisher 
Glen and Arch 
LT from EB Glen A(1140) A(1167) A(1140) A(1167) 


A(926) A(946) A(926) A(946) 
















A(1102) A(1145) 
A(877) A(826) A(877) A(826) 























Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.6-26 lists 
the results of this analysis for the A.M. and P.M. peak roadway hours. 
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As shown in the tables, all of the roadway segments analyzed would operate at 
acceptable levels of service under both the "No Build" and the "Build" conditions. 
No reductions in level of service will occur as the result of traffic entering or exiting 
the proposed station. The "Build" condition would result in minor reductions in 
reserve capacity for some segments. 





aniild Build 


Westborough 

AM. PM. 
Otis North of Smith Valve C(1799) D(1812) 
g(2468) | 612052) | 6(2378) 
Smith Valve West of Site B(2338) | B(2477) | B(2339)_ 

















Year 2001 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generator hours. The results of the A.M. 
and P.M. peak generator hour analysis are listed in Table 1.6-27 for the 2001 "No 
Build" and "Build" conditions. The analysis was conducted utilizing the geometry 
proposed in the MHD intersection improvement plan. 


As shown in the table, the intersection and all individual movements will operate at 
acceptable levels of service under both the "No Build" and "Build" conditions. A 
minor reduction in level of service, from LOS "B" to LOS "C," pl occur during the 
A.M. peak generator hour. 





Table 6. 21 2001 Se Intersection Level of 





Nai Build ieee ae ean Build 


ripen] PM 
Route 9 and Otis Street** B(14.9) C(15.6) C(15.6) C(16.4) 


Eastbound are, B(14.7) | B(14.4) 


Westbound B(8.4) B(10.0) | B(12.9) 
Northbound D(32.8) D(33.5) | D(30.4) 
Southbound D30.7) | D(28.7) | DB1.9) | D(29.0) 


Westborough 
A.M. 











LOS Average Vehicle seeped Delay in peconds) ce . e aes : ee 


ee ae be on: \proposcd MHD. une 
** ___ Optimized signal timings were used for analysis 
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Unsignalized Intersections 

Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.6-28. 
Under the 2001 "No Build" conditions all of the analyzed intersections would 
operate at acceptable levels of service. 


Under the 2001 "Build" conditions, the analyzed intersections would all operate at 
acceptable levels of service. A minor reduction in level of service will occur for 
traffic egressing Smith Valve Parkway to Otis Street in the P.M. peak generator hour. 





Westborough No Build Build 
AM. | P.M. | A.M. P.M. 
Fisher and Gleason | —— nog 
LT from EB Fisher " A(1098) A(1097) | A(1041) 
LT and RT from Gleason A(707) A(698) | A(721) 


Smith Valve and Site’s W-DW 
LT from WB Smith Valve | - 
Smith Valve and Site’s E-DW 


A(920) A(1042) 





LT from Lot | - - A(516) D(189) 

RT from Lot - - A(880) A(822) 
Otis and Smith Valve (gas ot 

LT from NB Otis A(894) A(787) A(802) A(780) 

LT and RT from Smith Valve B(373) | B(372) C(249) 








Fisher and Mill 


LT from WB Fisher A(997) | A(789)_ | A(995) 


LT and RT from Mill B(387) B(352) B(324) 
Fisher and Maynard 
LT from EB Fisher | A(889) A(928) A(887) A(927) 
[eee ene Pal i ee eee) lm Coy Ack ed Gag pec Wea ann a Is copa Va 


LT and RT from Maynard 
Arch and Fisher 


A(609) A(711) A(612) A(711) 



























LT from SB Arch A(1086) A(1152) A(1086) A(1152) 
LT and RT from Fisher A(858) A(868) A(858) A(868) 


Glen and Arch 
LT from EB Glen A(1147) A(1159) A(1147) A(1159) | 
LT and RT from Arch A(966) _ A(966) A(967) 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.6-29 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 


As shown in the table, all of the roadway segments analyzed would operate at 
acceptable levels of service under both the "No Build" and "Build" conditions. Smith 
Valve Parkway west of Otis Street would experience a reduction in level of service 
from LOS "B" to LOS "C" in the A.M. generator hour. Levels of service for the other 
segments would remain the same, with some reductions in reserve capacity in the 
"Build" condition. 





No Build Build 


Westborough 
A.M. P.M. A.M. P.M. 
Otis North of Smith Valve C(2009) C(2082) C(2042) C(2048) 


Smith Valve West of Otis B(2270) B(2504) C(2004) B(2164) 


eR RSS OEE ES a SS et Sh Se eb EE NN ae Ek Se SS, [i ae i ane 
Smith Valve West of Site B(2260) B(2510) B(2280) B(2471) 




















additional traffic 





Year 2001 “Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.6-30 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. roadway and peak generator hours. 


As shown in Table 1.6-30, and intersection other than the two site driveways, would 
receive 10 percent or more of its traffic from the proposed rail station during the 
A.M. or P.M. peak roadway hours. The intersection of Otis Street and Smith Valve 
Parkway would see 12.7% of its traffic be site related in the A.M. peak hour. 


Two roadway segments would receive over 10 percent of their traffic from the 
proposed rail station; Otis Street, north of Smith Valve Parkway and Smith Valve 
Parkway west of Otis Street. 
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| Peak Hours 
Intersection 
A.M. P.M. 

Fisher and Gleason 7.3% 1.2% 
Smith Valve and Site’s West DW 32.5% 1.7% 
Smith Valve and Site’s East DW 32.1% 9.2% 

| Otis and Smith Valve Parkway 12.7% 2.7% 
Fisher and Mill 4.4% 0.7% 
Fisher and Maynard 0.8% 0.0% 
Route 9 and Otis 1.6% 0.4% 
Arch and Fisher 1.9% 0.0% 
Glen and Arch 2.3% 0.0% 
Roadway Segment 
Smith Valve West of Site 0.8% 
Smith Valve West of Otis 9.0% 


Otis North of Smith Valve 





Fountainhead Plaza 


As previously mentioned, there is a large site specific project still in the planning 
process in the vicinity of the Westborough Commuter Rail Station. The project is 
called Fountainhead Plaza. If developed as currently envisioned this project will 
bring 144,000 square feet of retail space to the northwest corner of the intersection 
of Route 9 with Otis Street. The level of service ratings for intersection of Route 9 
with Otis Street with the expected traffic from the Fountainhead Plaza project can be 
found in Table 1.6-31. 


Using the "Build" site traffic data developed in the Fountainhead Plaza from EOEA 
#6802 for the P.M. peak hour and the previously developed "No Build" volumes for 
the P.M. peak hour in the year 2001, a revised "No Build" year 2001 condition was 
established. Figure 1.6-29 shows the revised P.M. peak hour traffic volume for the 
Route 9 with Otis Street intersection for the year 2001 "No Build" condition. 
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The analysis of the revised year 2001 "No Build" condition was performed with the 
improvements to the northern leg of Otis Street planned to be installed by the 
developer of the Fountainhead Plaza. The analysis showed the intersection of Route 
9 with Otis Street to be at a level of service rating of "D" in the P.M. peak hour of 
the year 2001. The results of the analysis can be found in Table 1.6-31. 


The northbound approach will operate at LOS "F" while the southbound approach 
will operate at LOS "E". 


The P.M. peak hour traffic projected to be at the intersection of Route 9 with Otis 
Street from the commuter rail station was added to the revised "No Build" traffic 
volumes to create the revised "Build" condition for the year 2001. Figure 1.6-30 
shows the revised P.M. peak hour traffic volumes for the Route 9 with Otis Street 
intersection for the year 2001. 


The analysis of the "Build" condition for the year 2001 showed the intersection of 
Route 9 with Otis Street to be at a level of service rating of "D" in the P.M. peak 
hour. The northbound and southbound approaches will operate at LOS "F" and "E", 
respectively. 


Comparison of the "No Build" analysis to the "Build" analysis for the year 2001 
shows the traffic from the commuter rail station is not significantly affecting the 
operation of the intersection of Route 9 with Otis Street on the P.M. peak hour. 








Westborough No Build Build 
Route 9 and Otis Street D(39.2) D(39.8) 
Eastbound D(29.0) D(29.0) 
Westbound D(36.2) D(36.2) 

| Northbound F(77.4) F(81.6) 
Southbound E(53.1) E(53.4) 
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Summary of Findings 


The basic findings of the traffic analysis were that all of the streets and intersections 
studied in Westborough are currently operating well with the exception of Route 9 
at Otis Street. Geometric improvements proposed by the Massachusetts Highway 
Department will help to improve traffic flow at this intersection. It is expected that 
these improvements will be in place by 1996. The addition of the proposed 
commuter rail station on Smith Valve Parkway would attract a projected ridership of 
230 patrons by the year 2001. The analysis performed indicates that the level of 
service of the streets and intersections in the vicinity of the proposed station will not 
be seriously impacted by construction of the commuter rail station. 
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Southborough Station 
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Project Introduction 


The proposed Southborough Commuter Rail Station is to be constructed off of 
Southville Road just west of River Street (Route 85) on the Southborough/Hopkinton 
town line. Access will be gained from Southville Road or River Street. The station 
will primarily serve the communities of Hopkinton, Marlborough, Southborough, — 
Upton, and Westborough. 


The proposed site is located in two parcels, one to the north and one to the south 
of the existing tracks. The portion of the site north of the tracks is currently occupied 
by a convenience/general store. The existing parking lot for the store is not well 
defined, but it has been assumed that the store and its associated parking will remain 
on the east side of this parcel. The portion of the site that lies to the south of the 
tracks is located on the former site of a woolen mill and a fenced in contractor 
storage yard. 


The site was selected by the MBTA and a citizen committee established by the 
Southborough Board of Selectmen after a review of several potential sites. This 
location was chosen based on its potential parking capacity, availability of vacant 
land, proximity to major access roadways, joint development potential and the 
minimal potential for environmental and neighborhood impacts. 


The proposed station is comprised of two parking lots, with 90 parking spaces 
located in a lot north of the tracks and 330 parking spaces located in a lot south of 
the tracks, for a total of 420 parking spaces. Station facilities will also include: two 
800 foot long low level platforms, two 45 foot long mini-high platforms for 
handicapped access, a pedestrian overpass, a drop off area for Kiss’n’Ride patrons in 
each parking lot, adequate lighting for public safety, and landscaping. 


Study Area 


The study area for assessment of traffic impacts at this station is focused on roadways 
which are anticipated to be used as the major access routes. These roadways include: 


Route 9 

Cordaville Road (Route 85) 
Southville Road 

Woodland Road 

River Street 
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The roadways within the study area are maintained by the Town of Southborough 
with the exceptions of the Boston-Worcester Turnpike (Route 9) and the portion of 
Southville Road which lies between Woodbury Road and the Ashland town line. 


With the exception of Route 9, most of these roadways are two lane facilities with 
at-grade intersections controlled by stop signs and/or traffic signals. These roadways 
serve a mixture of light industrial, commercial, retail and residential land uses. There 
are no designated truck routes within the study area. However, there are height 
and/or weight restrictions on several study area roadways including: 


Marlborough Road 
Northborough Road 
Central Street 

White Bagley Road 
Route 85 (River Street) 
Willow Street 


Truck traffic is prohibited completely on Chestnut Hill Road. 


Major commuter routes in the Southborough area generally include those routes that 
lead to the Massachusetts Turnpike at Interchange 12 in Framingham. These routes 
include: Route 9, Framingham Road, Boston Road (Route 30) and Route 85. 


Data Collection 


To assess the existing transportation environment, a data collection program was 
begun in September 1992, and completed in May, 1993. Data items necessary for 
analysis of operational levels of service include: peak hour traffic volumes, 
intersection turning movements, vehicle classifications, traffic signal phasing and 
timing, and geometric configuration of roadway links and intersections. 


The turning movement counts used to obtain the traffic volumes used in the level of 
service analysis were made at the following intersection on the dates shown below: 


A.M. P.M. 
Route 9 EB Ramps with Route 85 NB 6-2-93 6-2-93 
Route 9 WB Ramps with Route 85 NB 6-2-93 6-2-93 
Cordaville Road with Southville Road 9-29-92 9-17-92 
Cordaville Road with River Street 9-30-92 9-21-92 
Cordaville Road with Woodland Road 11-24-92 11-18-92 
Southville Road with River Street 9-24-92 9-16-92 
Cordaville Road with Main Street 4-13-94 4-13-94 
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Vehicle turning movements at these intersections were observed and recorded from 
6:15 to 9:00 A.M. and from 4:00 to 7:00 P.M. These observation periods were 
selected to ensure recording of the roadway peak hour volumes, and the volumes 
during the projected commuter rail station peak generator hours. 


The field data sheets for the counts are included in an uncirculated appendix 
available for review at the MBTA and MEPA office. 


Vehicles were classified into two categories: cars and trucks or buses. Volumes were 
recorded in 15 minute intervals to allow determination of the true peak hour, and 
calculation of peak hour factors. The 1992 peak hour traffic volumes are shown on 
Figures 1.7-1 and 1.7-2 for the A.M. and P.M. peak hours respectively. Since peak 
generator hours for the station’s traffic may not coincide with standard peak hours, 
it is also necessary to analyze the A.M. and P.M. peak generator hours. The 1992 site 
peak generator hours are shown on Figures 1.7-3 and 1.7-4 for the A.M. and P.M. 
peak hours respectively. 


Traffic signal timing is required for analysis of intersection operations. Traffic signal 
phasing and timing, where applicable, were obtained from the Town of 
Southborough Highway Department. 


Geometric elements such as number and use of travel lanes, lane widths, and 
roadway grades are required for analysis of operational conditions and were observed 
in the field. 


Year 1992 Existing Conditions 


Signalized Intersections 


The existing signalized intersections were analyzed using the methodology set forth 
in the 1985 Highway Capacity Manual, Transportation Research Board, Special! 
Report 209, (HCM). The micro-computer software package "CINCH", developed by 
Central Transportation Planning Staff (CTPS) was used for the intersection analysis. 
This program automates the analysis procedures of the HCM. The computerized 
outputs of "CINCH" can be found in a report available at the MBTA and MEPA. 


The analysis is based on various parameters such as intersection geometrics, traffic 
volumes and movements, traffic signal timing, vehicle mix, etc. The average length 
of time that a vehicle is sitting stationary at the intersection, known as average 
vehicle stopped delay, is determined and used to categorize the level of service 
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(LOS) of the intersection. LOS ranges from a virtual free flowing condition "A", to 
congestion and high stopped delays "F". A detailed description of level of service is 
presented in Section 1.1 of this report. Two signalized intersections were analyzed: 


River Street/Southville Road Intersection 


Southville Road intersects River Street (Route 85) at a 90 degree angle forming a 
cross road intersection. The intersection is just to the north of the Conrail tracks. Both 
roads are two lane collector roads. Traffic is controlled by a traffic actuated signal. 
There are no additional intersection lanes. 


Cordaville Road/Main Street 


Main Street (Route 30) intersects Cordaville Road (Route 85) at a 90 degree angle 
forming a cross road intersection. The intersection is located north of Route 9. Both 
roads are two lane collector roads. Traffic is controlled by a traffic actuated signal. 
There are no additional intersection turning lanes. 


Table 1.7-1 lists the results of the signalized intersection analysis for the A.M. and 
P.M. peak traffic hours. Signalized intersections may be assigned an overall LOS 
rating as well as on individual approaches. As shown in the table, the Southville 
Road/River Street intersection operates at an unacceptable level of service (LOS "F") 
in the A.M. peak hour. The northbound and southbound approaches of River Road 
at Southville Road operate at a LOS "F" during the A.M. peak hour. During the P.M. 
peak hour, only the southbound approach operates at an unacceptable LOS "F". 


The intersection of Cordaville Road and Main Street operates at acceptable overall 
level of service ratings in both the A.M. and P.M. peak hours. Only the northbound 
approach operates at an unacceptable level of service (LOS "F") during the A.M. peak 
hour. 


Analysis was also performed for the site peak generator hours, (i.e., the hours when 
the highest traffic volumes entering and exiting the site will occur). 


The results of the A.M. and P.M. peak generator hour analyses are also included in 
Table 1.7-1. The table shows the overall LOS rating for the intersection as well as 
each movement, and the average vehicle stopped delay, in seconds. The Southville 
Road/River Street intersection operates at an unacceptable overall level of service 
during the A.M. peak generator hour. The northbound and southbound approaches 
of River Street at Southville Road operate at a LOS "F" during the A.M. peak 
generator hour. During the P.M. peak generator hour, the southbound approach 
operates at LOS "E". 
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The Cordaville Road/Main Street intersection operates at acceptable levels of service 
during both the A.M. peak generator hour and the P.M. peak generator hour. The 
northbound approach in the A.M. peak generator hour operates at LOS "E". 





Southborough 


A.M. P.M. A.M. P.M. 

River and Southville hy E(56.4) te D(25.0) 

Eastbound B(9.1) B(10.2) B(9.1) B(9.6) 
Westbound B(11.8) B(10.5) B(10.5) B(10.1) 
Northbound F(76.4) F(63.5) B(11.9) 
| Southbound e Fie E(40.0) 
Cordaville and Main D(32.6) D(27.0) B(13.0) 
Eastbound B(14.0) B(14.0) B(12.8) 


abt Eralcina 
Northbound F(70.8) B(11.6) E(54.4) B(10.7) 


Southbound B(13.6) B(11.7) B(12.3) B(10.4) 












































or more 


Unsignalized Intersections 


The existing unsignalized intersections were analyzed using the methodology set 
forth in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The software program "CINCH" was used to perform the 
analysis. The computerized outputs of "CINCH" can be found in a report available 
at the MBTA and MEPA. As with the signalized intersections, AM. and P.M. analyses 
were performed for both the intersection peak hour and the site peak generator hour. 


‘As opposed to the signalized intersection results, levels of service for unsignalized 
intersections are stated in terms of reserve capacity for a particular movement only. 
Reserve capacity is as the name implies: the total capacity of a particular traffic 
movement minus the volume of traffic making that movement. A detailed description 
of level of service is provided in Section 1.1 of this report. 
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Southville Road/Cordaville Road Intersection 


Cordaville Road intersects Southville Road at approximately 90 degrees forming a "T" 
intersection. Opposite the Cordaville Road approach is the driveway to a general 
store. The intersection is just to the north of the Conrail tracks. Both roads are two 
lane collector roads. The southbound Cordaville traffic is controlled by a stop sign. 
The left turning, right turning, and through movements are in a shared lane. 


Cordaville Road/River Street Intersection 


River Street intersects Cordaville Road at an angle forming a "Y" intersection. Both 
roadways are two lane collector roads. The southern leg of Cordaville Road is the 
minor approach and its traffic is controlled by a stop sign. The northern leg of 
Cordaville Road and the other southern leg of River Street are the major legs and are 
designated as Route 85. 


Cordaville Road/Woodland Road Intersection 


Woodland Road intersects Cordaville Road (Route 85) at an angle forming a "Y" 
intersection. Both roads are two lane collector roads. The southbound Woodland 
Road traffic turning left or right is on a shared lane and is controlled from accessing 
Cordaville Road by a stop sign. 


Route 9/Cordaville Road Interchange 


Cordaville Road (Route 85) crosses over Route 9. The roadways are connected by a 
modified clover leaf interchange. Turning traffic is limited to right turns only but 
access is controlled by a stop sign. There are no acceleration lanes to allow traffic to 
merge. The ramps are two lane roads with directional travel separated only by a 
double yellow center line. 


Results of the A.M. and P.M. peak hour analysis for the unsignalized intersection are 
listed in Table 1.7-2. The table shows the LOS ratings as well as the reserve capacity, 
in vehicles, for each intersection movement. Unlike signalized intersections, only 
individual movements are assigned a level of service rating. The intersection cannot 
be assigned an overall rating. As shown in the table, most of the analyzed 
intersection movements operate at acceptable levels of service. During the A.M. and 
P.M. roadway peak hours, the left and right turn movements from Cordaville Road 
onto River Road operate at a LOS "E". The left and right turn movements from 
Woodland Road onto Cordaville Road also operate at a LOS "E" and LOS "F" during 
the A.M. and P.M. peak hours, respectively. 
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Results of the A.M. and P.M. peak generator hour analyses are also listed in 
Table 1.7-2. As shown in the table, all of the unsignalized intersections operate at 
acceptable levels of service. The left and right turn movements from Cordaville Road 
onto River Street operate at a LOS "E" during the A.M. peak hour. The left and right 
turn movements from Woodland Road onto Cordaville Road also operate at a LOS 


"E" during both the A.M. and P.M. peak hours. 


Southborough 


LT from WB Southville 





All from Store 





All from Cordaville 





Cordaville and River 








Roadway Segments 


The average daily traffic (ADT) and average weekday traffic (AWDT) was collected 








LOS (Reserve Capacity - Vehicles) : 


A.M. 


A(1011) 


A(524) 








A(633) 














Peak Hour 


P.M. 


Southville and Cordaville 
LT from EB Southville A(848) A(997) A(919) A(991) 


A(900) 
A(498) 
A(607) 





















Peak Generator Hour 


A.M. 


A(1018) 
A(519) 
A(614) 




















P.M. 


A(932) 
A(505) 
A(675) 









Se en SA nd ee 


LT from NB River A(762) A(412) A(758) A(538) 

LT and RT from Cordaville E(19) E(84) E(42) D(148) 
Cordaville and Woodland 

LT from SB Cordaville A(441) A(801) A(466) A(823) 

LT and RT from Woodland E(66) F(-55) BQO) gat ae e(o3) 
NB Cordaville and EB Ramps | 

RT from EB Route 9 Ramp B(361) A(514) B(394) A(675) 
SB Cordaville and EB Ramps 

RT from EB Route 9 Ramps A(490) B(335) A(493) | A(453) 
NB Cordaville and WB Ramps / 

RT from WB Route 9 Ramp A(453) A(615) A(493) | A(720) 
SB Cordaville and WB Ramps | 

RT from WB Route 9 Ramp | A(434) A(676) | A(536) 


for several streets in the downtown section of Southborough. Figure 1.7-5 presents 
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the 1992 ADT and AWDT volumes for several streets showing the relative 24 hour 
volumes of traffic that use these streets. 


Several roadway segments were analyzed for level of service. These segments were 
analyzed using the procedures set forth in the 1985 Highway Capacity Manual, 
Transportation Research Board, Special Report 209, (HCM). The software program 
"Highway Capacity Software" (HCS) was used to perform the analysis. The 
computerized outputs from "HCS" can be found in an uncirculated report available 
at the MBTA and MEPA. As with the intersection analysis, both the A.M. and P.M. 
roadway and peak site generator hours were analyzed. Table 1.7-3 lists the results 
of this analysis for the A.M. and P.M. peak hours, and the A.M. and P.M. peak 
generator hours. 


As shown in the table, most of the roadway segments operate at acceptable levels of 
service during the A.M. and P.M. peak roadway hour. Even though Cordaville Road 
north and south of Route 9, north of Woodland Road and north of River Road are 
shown to operate at a LOS "E", there is still sufficient reserve capacity to 
accommodate more than 800 additional peak hour vehicles before reaching capacity. 


Table 1.7-3 also lists the results of the analysis for the A.M. and P.M. peak generator 
hours. As shown in the table, all of the roadway segments operate at acceptable 
levels of service during the A.M. and P.M. peak generator hour. Even though 
Cordaville Road south of Route 9, and north of River Road are shown to operate at 
a LOS "E", there is still sufficient reserve capacity to accommodate at least 915 
additional peak hour vehicles before reaching capacity. 





4 992 Existi 9 Ro: | Segment Le Level | : af S Service 


Peak Hour Peak Generator Hour 
Southborough 
A.M. P.M. A.M. P.M. 





Southborough Station 














River South of Site D(1196) E(1055) D(1167) D(1324) 
Southville West of Site C(1687) C(1831) C(1915) C(1909) 
Cordaville North of River E(817) E(820) E(915) E(1119) 
_ Cordaville North of Woodland E1177) | (1156) | D(1254) | D(1457) 
| Cordaville South of Route 9 E(945) E(939) E(1043) E(1173) 
| Cordaville North of Route 9 E(1137) E(1170) D(1223) D(1384) 






| The number in parenthesis is called the reserve capacity of the oad: Reserve capacity is the additional traffic 
_ volume which the road can accommodate before reaching maximum capacity, which is LOS °F" 
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Safety Concerns and Accident History 


The Southborough Police Department was contacted on June 22, 1994 to ascertain 
the existence and location of any high frequency accident locations or safety 
concerns. Chief Colleary indicated that there were no high frequency accident 
locations within the study area. However, he did express concerns regarding safety 
and traffic flow at several locations. These concerns are discussed in Southborough 
Station Mitigation Section of this DEIR. 


Year 1996 Conditions 


To determine the impacts directly attributable to the proposed rail station, 1996 
conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned. 


Year 1996 "No Build" Traffic Volumes 


The year 1996 "No Build" traffic volumes are typically projected based upon two 
elements: 


e Traffic volumes generated by planned developments proximate to the study area. 
e Increases in existing traffic volumes due to population growth and development 
proximate to, but outside of the study area. 


Through discussions with the Town of Southborough, it was determined that no new 
developments are planned within the study area by 1996. Therefore, this element 
does not affect the estimation of 1996 "No Build" condition traffic. 


Historical traffic data was reviewed to determine the annual rate of growth in traffic 
volumes within the study area. Seven count sites for this data are located within the 
study area in Southborough. Based upon the data from these seven locations, the 
traffic volume growth rate was found to be extremely low. Growth rates at these 
locations ranged from positive 4.0% to negative 3.5%, with an average growth rate 
of 0.3%. A location along Route 9 east of I-495 showed an average rate of -2.5% 
over the last six years. 


This relatively low growth rate may be due to the economic downturn experienced 
throughout the nation over the past years. Economic indicators point towards a 
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recovery, leading to lower unemployment, increased economic vitality, and hence 
higher growth in traffic volumes. 


To account for this potential growth, and to yield a more conservative analysis, a 
background traffic growth rate of 0.5% per year was applied to the 1992 existing 
condition traffic volumes. Figures 1.7-6 and 1.7-7 show the A.M. and P.M. peak hour 
traffic volumes respectively. Figures 1.7-8 and 1.7-9 show the A.M. and P.M. peak 
generator hour volumes. 


The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail to Worcester. 


Year 1996 Trip Generation/Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011 a total of 2,701 persons are 
expected to utilize the railroad for daily round trip commutation into Boston. 


By 1996, the proposed Southborough Station is projected to attract a total of 550 
daily round trip commuters. A total of 83 of these commuters would be dropped off 
at the station. Based upon an average automobile occupancy rate of 1.12, the 
approximately 467 Park’n’Ride patrons would result in a parking demand of 420 
spaces. This is the capacity of the proposed parking lot. 


These patrons are projected to reside in the Towns of Hopkinton, Marlborough, 
Southborough, Upton and Westborough. Due to the stations proposed location, no 
riders are projected to walk to the station. The number of patrons who originate from 
each Town are shown in Table 1.7-4. The ridership has been revised to reflect peak 
period usage which is 94% of total daily demand. 


Town Riders* 
Hopkinton 86 
| Marlborough 214 


RENE RE Ee | a ae — ae a a | 


Southborough 85 











Upton y ga. 
Westborough 56 
| TOTAL 516 





* Adjusted for peak period demand 
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These ridership levels are expected to occur shortly after completion of the 
Southborough Station, therefore, these projections were used in the analysis of the 
1996 "Build" conditions. 


Year 1996 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, of even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Section 1.1 of this report. 


Table 1.7-5 lists the projected distribution of ridership based on arrival/departure time 
in Boston. 














Inbound Train Patrons 
502A 101 
504A 167 
506A 168 

510 80 
TOTAL 516 
Outbound Train Patrons 
| 515A 72 
519 120 
521 119 
521A 179 
523 26 
TOTAL 516 
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Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:30 - 8:30 A.M. and 4:45 - 5:45 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Southborough Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Southborough the typical A.M. and P.M. roadway peak hours are from 7:30 to 
8:30 A.M. and from 4:45 to 5:45 P.M. With the proposed commuter rail schedule 
the peak hours for the commuter rail station will be from 7:00 to 8:00 A.M. and from 
5:30 to 6:30 P.M. 


Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Southborough would utilize a variety of travel routes, depending on the location 
of their residence. Riders originating in towns outside that in which the station is 
located were assigned to the major roadways leading from their town to the proposed 
station. 


Patrons from Hopkinton and Upton would access the station from Cedar Street (Route 
85). Patrons from Westborough would access the station from either Route 9 to Route 
85, or by Flanders Road to Southville Road. Commuters from Northborough would 
access the station from Route 9 to Route 85. Patrons from Grafton would access the 
station by Flanders Road to Southville Road. Commuters from Marlborough would 
access the station from Route 85. 


Figure 1.7-10 shows the percentage of station related traffic utilizing the study area 
roadways for the 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift from automobile 
usage to rail usage. Approximately the same number of vehicle trips will be made 
in the study area, but the trips to the rail station will be along alternate roadways and 
be of a shorter duration. Traffic volumes are expected to decrease along Route 9 and 
30. Traffic volumes are expected to increase on Route 85 and Southville Road. 
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Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically generated by the proposed Southborough rail station. 


A portion of the traffic volumes accessing the proposed station would be diverted 
from traffic travelling on Route 85, not generated as completely new trips. One of the 
primary access routes for commuters from Hopkinton and Upton travelling to Boston 
is from Route 85 to Route 9. This traffic pattern currently carries these vehicles past 
the proposed station location. This traffic is referred to as "by-pass" traffic. Typically, 
100% of this by-pass traffic would be subtracted from the respective "No Build" 
traffic volumes to avoid double counting these vehicles in the "Build" analysis. Since 
other travel routes exist, a conservative 50% adjustment was applied. Fifty percent 
of the traffic generated hourly by the commuter rail station from the towns of 
Hopkinton and Upton was subtracted from the 1996 "No Build" traffic volumes along 
Route 85 northbound to Route 9 eastbound in the A.M. peak hour. This same 
principle applies to these vehicles for the evening return trip. To adjust for the 
by-pass traffic for the P.M. peak hour, 50% of the traffic generated hourly by the 
commuter rail station from Hopkinton and Upton was subtracted from Route 9 
westbound to Route 85 southbound. 


Figures 1.7-11 and 1.7-12 show the A.M. and P.M. peak roadway hour traffic 
volumes, respectively. Figures 1.7-13 and 1.7-14 show the A.M. and P.M. peak 
generator hour volumes. 


Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics remain unchanged. Signal timings for the 1996 "No 
Build" condition were not changed from the existing conditions. For the 1996 "Build" 
condition, signal timings were optimized. Normal maintenance of traffic signals 
includes the recounting and retiming of traffic signals to account for changes in travel 
patterns. 
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Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.7-6 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 1996 "No Build” and 
"Build" conditions. 


As shown in the table, the Southville Road/River Street intersection operates at an 
overall unacceptable level of service during both the A.M. and P.M. peak hours for 
the "No Build" condition. The Southbound approach of River Street at Southville 
Road operates at an unacceptable LOS "F" during both the A.M. and P.M. peak 
hours. The northbound approach of River Street at Southville Road also operates at 
LOS "F" for the A.M. peak hour. These unacceptable LOS ratings are largely due to 
the timings set in the controller. The analysis for the "Build" condition was performed 
utilizing optimal timings. This resulted in acceptable LOS ratings for the overall 
intersection and all individual approaches. 


The Cordaville Road/Main Street intersection operates at acceptable overall LOS 
ratings in both the A.M. and P.M. peak hours. The northbound approach operates at 
LOS "F" during the A.M. peak hour. Under the "Build" condition the overall LOS 
drops to LOS "E" in the A.M. peak hour. The westbound approach experiences a 
reduction in level of service rating to "E", while the northbound approach continues 
to operate at LOS "F". During the P.M. peak hour both the overall intersection and 
the individual movements continue to operate at acceptable level of service ratings. 
However, both the northbound and southbound approaches experience a reduction 
in level of service rating from LOS "B" to LOS "C". 
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eaitinerade No Build Build 

P.M. A.M. P.M. 
River and Southville F(66.0) C(23.6) C(15.1) 
Eastbound B(9.1) B(10.3) C(17.3) C(22.3) 
Westbound B(11.9) B(10.6) D(38.5) D(26.5) 

Northbound F(92.2) C(22.0) B(11.6) B(5.4) 
Southbound re Ft D(29.7) B(12.6) 
Cordaville and Main D(35.3) C(19.1) E(50.6) C(15.3) 
Eastbound B(14.2) C(16.2) C(22.9) B(12.0) 
Westbound C(16.4) D(35.4) E(57.4) C(15.4) 
Northbound F(78.4) C(19.3) 

Southbound B(14.0) B(11.8) C(15.8) C(16.1 

Ave oo 









Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" conditions using the same methodology as with the existing condition 
analysis. Results of the A.M. and P.M. peak hour analysis for the year 1996 "No 
Build" and "Build" conditions are listed in Table 1.7-7. 


All of the unsignalized intersections are operating at acceptable levels of service 
under the "No Build" and "Build" conditions for the A.M. and P.M. peak hours, with 
one exception. The left and right turns from Cordaville Road to River Street are 
operating at LOS "F" during the A.M. "Build" condition. The left and right turns from 
Woodland Avenue to Cordaville Road operate at LOS "E" and LOS "F" for the A.M. 
and P.M. "No Build" conditions, respectively. These levels of service remain in effect 
for the "Build" condition also. 
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Roadway Segments 

The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.7-8 lists 
the results of this analysis for the A.M. and P.M. peak hours. Although most of the 
segments are classified as LOS "E" for both the "Build" and "No Build" conditions, 
it should be noted that all segments operate within the range of acceptable reserve 
capacity. 


River Street south of the proposed site experiences a decline in level of service rating 
from LOS "D" to "E" in the A.M. peak hour. Southville Road west of the proposed 
site experiences a decline in level of service rating from LOS "C" to "D" in the A.M. 


peak hour. 


Southborough 


River and Southern Lot 
LT from NB River 
LT and RT from Southern Lot 


Southville and Cordaville 














A(765) 


eee 
C@27) D(149) 



















A(494) 








LT from EB Southville A(842) A(993) A(842) A(993) 

LT from WB Southville A(1008) A(896) A(987) A(894) 

All from Northern Lot A(434) A(492) A(404) A(458) 

All from Cordaville A(514) A(596) A(454) A(588) 
Cordaville and River ae ok 

LT from NB River A(720) | _A(403) 

LT and RT from Cordaville E(11) E(78) 
Cordaville and Woodland ee hike 

LT from SB Cordaville A(439)_| _A(742) 

LT and RT from Woodland E(58) F(-66) F(-83) 
NB Cordaville and EB Ramps 

RT from Route 9 EB Ramp B(349) A(505) B(348) A(461) 
SB Cordaville and EB Ramps 

RT from Route 9 EB Ramp A(479) B(344) B(397) B(347) 
NB Cordaville and WB Ramps 

RT from Route 9 WB Ramp A(607) | A(435) | A(564) 
SB Cordaville and WB Ramps 

RT from Route 9 WB Ramp A(625) A(423) A(553) A(433) 
LOS (Reserve Capacity - Vehicles) ee 
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Year 1996 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generator hours. The results of the A.M. 
and P.M. peak generator hour analysis are listed in Table 1.7-9 for the 1996 "No 
Build" and "Build" conditions. 


Under the "No Build" condition the River Street/Southville Road intersection was 
found to operate at an overall level of service rating of "F" in the A.M. peak 
generator hour and "D" in the P.M. peak generator hour. Both the northbound and 
southbound approaches operate at LOS "F" in the A.M. hour, while the southbound 
approach operates at LOS "E" in the P.M. hour. All other movements operate at 
acceptable level of service ratings. Under the "Build" condition, using optimized 
timings, the intersection was found to operate at acceptable level of service ratings 
during both the A.M. and P.M. peak generator hours. Only the southbound approach 
operates at a level of service (LOS "E") during the A.M. peak generator hour. 


Under the "No Build" condition the Cordaville Road/Main Street intersection was 
found to operate at overall acceptable level of service ratings for both the A.M. and 
P.M. peak generator hours. Only the northbound approach operates at a level of 
service (LOS "E") during the A.M. peak generator hour. Under the "Build" condition 
the A.M. peak generator hour overall level of service declines to LOS "E". Both the 
westbound and northbound approaches operate at LOS "F". During the P.M. peak 
generator hour both the intersection and all individual movements continue to 
operate at acceptable level of service ratings. However, the level of service rating for 
the northbound movement declines from LOS "B" to LOS "C". 
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No Build | Build 
A nag A.M. P.M. | A.M. P.M. 
River and Southville E D(28.7) D(26.8) B(12.3) 
Eastbound B(9.1) B(9.6) C(22.5) C(20.8) 
Westbound B(10.6) B(10.2) D(36.6) C2122) 
Northbound F(68.7) B(12.4) B(7.6) B(5s7) ia 
Southbound che E(47.2) E(43.4) B(9.9) | 
Cordaville and Main D(28.8) B(13.2) E(58.9) B(13.7) 
Eastbound B(14.1) B(12.9) D(27.2) B(11.9) 
Westbound C(16.7) CUi7 75) F(128.1) C(15.0) 
Northbound E(59.4) B(10.7) F(78.3) C(15.6) 
Southbound B(12.4) B(13.6) | B(12.0) 








Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.7-10. 


Under the "No Build" condition all intersection movements operate at acceptable 
level of service ratings. The left and right turns from Cordaville Road to River Street 
operate at LOS "E" in the A.M. peak generator hour. The left and right turns from 
Woodland Avenue to Cordaville Road also operate at LOS "E" during both the A.M. 
and P.M. peak generator hours. 


Under the "Build" condition all intersection movements operate at acceptable level 
of service ratings with one exception. The left and right turns from Woodland Avenue 
to Cordaville Road operate at LOS "F" during the P.M. peak generator hour. 
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Southborough 
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Southville and Cordaville 
LT from EB Southville 
LT from WB Southville 





All from Northern Lot 

All from Cordaville 
Cordaville and River 

LT from NB River 

LT and RT from Cordaville 
Cordaville and Woodland 

LT from SB Cordaville 

LT and RT from Woodland 
NB Cordaville and EB Ramps 

RT from Route 9 EB Ramp 
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RT from Route 9 EB Ramp 
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RT from Route 9 WB Ramp 
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A(687) 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.7-11 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 


As shown in the table, several of the roadway segments operate at LOS "E" for the 
"No Build" and "Build" conditions. However, all the analyzed roadway segments 
operate within the range of acceptable reserve capacity. 








Southborough 


am. | pM. | AM. | PM. | 
River South of Site D(1149) 
Southville West of Site C(1909) 
Cordaville North of River E(889) 
Cordaville North of Woodland D(1235) 
Cordaville South of Route 9 E(1017) 
Cordaville North of Route 9 E(1203) 











dditional 


E(1139) D(1310) 





Year 1996 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.7-12 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


As shown in the table, only the intersection of the site driveway from the southern 
lot with River Street is expected to exceed the ten percent criteria. The roadway 
segment of Cordaville Road north of Woodland Road is expected to exceed the ten 
percent criteria threshold. 
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Intersection 
A.M. P.M. 

River and Southern Lot 15.6% 9.0% 
River and Southville 6.7% 4.4% 
Southville and Northern Lot 6.6% 4.2% 
Cordaville and River 8.8% 5.5% 
Cordaville and Woodland 8.7% 5.5% 
Cordaville and Route 9 East Ramps 7.2% 4.5% 
Cordaville and Route 9 West Ramps 7.2% 4.7% 
Cordaville and Main 5.4% 3.5% 
Roadway Segment 





ee Re ree: 
River South of Southern Lot 
Cordaville North of River 8.7% 








Cordaville North of Woodland 10.7% 7.0% 
Cordaville South of Route 9 8.3% 5.1% 
Cordaville North of Route 9 9.0% 5.7% 
Site generated traffic as a percentage of total traffic 





Year 1996 Southborough Station Only 


In order to address an upper limit, worse case situation with regard to traffic impacts 
on Southborough streets, an analysis was performed which considered that the 
Southborough commuter station was the only station built by 1996 (in addition toa 
Worcester Station). 


The 1996 "No Build" traffic volumes, for both the peak hours and peak generator 
hours, were previously presented and serve as the base for the "Southborough Station 
Only" as they did for the "Build All Stations" scenario. 


Year 1996 Trip Generation/Parking (Southborough Station Only) 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership for the Southborough Station, 
employing unconstrained parking supply. In 1996 the Southborough Station is 
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projected to attract a total of 636 daily round trip commuters. These patrons are 
expected to reside in the Towns of Southborough, Hopkinton, Marlborough, Milford, 
Upton, Westborough, Northborough and Grafton. The number of patrons who 
originate from each community are shown in Table 1.7-13. The ridership has been 
revised to reflect the peak period usage which is 94% of the total daily demand. 











Town Riders* 
Southborough 110 
Marlborough 180 
Milford 28 
Upton 24 
Westborough 78 
Northborough 51 
Grafton ily? 




















Year 1996 Trip Distribution and Assignment (Southborough Station Only) 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Appendix 1.1. 


Table 1.7-14 lists the projected distribution of ridership based on arrival/departure 
time in Boston. 
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Inbound Train Patrons 











502A 117 
504A 193 
506A 194 
510 93 
TOTAL 597 
Outbound Train Patrons 
515A 84 
519 19 
521 138 
521A 206 
523 30 
TOTAL 597 








Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail peak generator hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Southborough Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 1 to 2 minutes on average. 


In Southborough the typical A.M. and P.M. roadway peak hours are from 7:30 to 
8:30 A.M. and from 4:45 to 5:45 P.M. With the proposed commuter rail schedule 
the peak hours for the commuter rail station will be from 7:00 to 8:00 A.M. and from 
5:30 to 6:30 P.M. 


Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
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in Southborough would utilize a variety of travel routes, depending on the location 
of their residence. Riders originating in towns outside that in which the station is 
located were assigned to the major roadways leading from their town to the proposed 
station. 


Patrons from Hopkinton, Milford, and Upton would access the station from Cedar 
Street (Route 85). Patrons from Westborough would access the station from either 
Route 9 to Route 85, or by Flanders Road to Southville Road/Commuters from 
Marlborough would access the station from Cordaville Road (Route 85). 


Figure 1.7-15 shows the percentage of station related traffic utilizing the study area 
roadways for the 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift from automobile 
usage to rail usage. Approximately the same number of vehicle trips will be made 
in the Study area, but the trips to the rail station will be along alternate roadways and 
be of a shorter duration. Traffic volumes are expected to decrease along Route 9 and 
30. Traffic volumes are expected to increase on Route 85 and Southville Road. 


Year 1996 "Build" Traffic Volumes (Southborough Station Only) 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically generated by the proposed Southborough rail station. 


A portion of the traffic volumes accessing the proposed station would be diverted 
from traffic travelling on Route 85, not generated as completely new trips. One of the 
primary access routes for commuters from Hopkinton and Upton travelling to Boston 
is from Route 85 to Route 9. This traffic pattern currently carries these vehicles past 
the proposed station location. This traffic is referred to as "by-pass" traffic. Typically, 
100% of this by-pass traffic would be subtracted from the respective "No Build" 
traffic volumes to avoid double counting these vehicles in the "Build" analysis. Since 
other travel routes exist, a conservative 50% adjustment was applied. Fifty percent 
of the traffic generated hourly by the commuter rail station from the towns of 
Hopkinton and Upton was subtracted from the 1996 "No Build" traffic volumes along 
Route 85 northbound to Route 9 eastbound in the A.M. peak hour. This same 
principle applies to these vehicles for the evening return trip. To adjust for the 
by-pass traffic for the P.M. peak hour, 50% of the traffic generated hourly by the 
commuter rail station from Hopkinton and Upton was subtracted from Route 9 
westbound to Route 85 southbound. 
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Figures 1.7-16 and 1.7-17 show the A.M. and P.M. peak roadway hour traffic 
volumes, respectively. Figures 1.7-18 and 1.7-19 show the A.M. and P.M. peak 
generator hour volumes, respectively. 


Year 1996 Peak Hour Level of Service (Southborough Station Only) 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics, etc. remain unchanged. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.7-15 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak hours. 


As previously mentioned, under the "No Build" condition the intersection of River 
Street/Southville Road operates at an overall LOS "F" during both the A.M. and P.M. 
peak hours. The northbound approach operates at LOS "F" during the A.M. peak 
hour while the southbound approach operates at LOS "F" during both the A.M. and 
P.M. peak hours. Under the "Build" condition and utilizing optimized timing the 
intersection will operate at overall acceptable levels of service in both the A.M. and 
P.M. peak hours. Only the westbound movement is expected to experience some 
excessive delay in the A.M. peak hour. 


The Cordaville Road/Main Street intersection operates at acceptable levels of service 
under the "No Build" condition during both the A.M. and P.M. peak periods. Only 
the northbound approach during the A.M. peak hour operates at an unacceptable 
level of service (LOS "F"). Under the "Build" condition and utilizing optimized timing 
the intersection will operate at LOS "E" in the A.M. and LOS "C" in the P.M. peak 
hour. The westbound and northbound approaches are expected to experience 
excessive delays in the A.M. peak hour. All movements operate acceptably in the 
P.M. peak hour. 
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| Southborough Sti Eo etd 
A.M. P.M. A.M. P.M. 
River and Southville Pe 
Eastbound B(9.1) B(10.3) C(20.3) C(21.0) 
Westbound B(11.9) B(10.6) E(S 5:2) D(26.1) 
Northbound F(92.2) C(22.0) B(11.4) B(5.6) 
Southbound FS Rs D(28.8) B(13.3) 
Cordaville and Main D(35.3) C(19.1) E(53.8) 
Eastbound B(14.2) C(16.2) C(22.0) B(12.0) 
Westbound C(16.4) D(35.4) E(43.8) C(15.4) 
Northbound F(78.4) B(11.7) F(113.4) C(19.6) 
Southbound B(11.8) C(15.8) C(15.9) 





Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.7-16 lists the results of the analysis for the A.M. and P.M. 
peak hours. 


As previously mentioned, under the "No Build" condition all intersection movements 
operate at acceptable levels of service with one exception. The left and right turns 
from Woodland Avenue to Cordaville Road operate at LOS "F" in the P.M. peak 
hour. Under the "Build" condition the left and right turning traffic from Cordaville 
Road to River Street deteriorates to LOS "F" in the A.M. peak hour. The left and right 
turns from Woodland Road to Cordaville Road continue to operate at LOS "F" in the 
P.M. period. 
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Southborough 


No Build Build 
A.M. P.M. 


A.M 


A 
= 


River and Southern Lot 
LT from NB River 
LT and RT from Southern Lot 


A(722) A(499) 
C(220) D(113) 


Southville and Cordaville a a 
LT from EB Southville A(842) 
LT from WB Southville A(1008) A(894) 
All from Northern Lot A(434) 


All from Cordaville A(514) A(596) A(478) A(595) 


e 
e 
1 














Cordaville and River 





LT from NB River A(720) A(403) A(618) A(409) 


LT and RT from Cordaville E(11) E(78) F(-15) E(63) 
Cordaville and Woodland Fe. aoe 


LT from SB Cordaville A(432) | A(795) | A(444) A(728) 


LT and RT from Woodland E(58) F(-66) (30) F(-86) 
NB Cordaville and EB Ramps 








RT from Route 9 EB Ramp B(349) A(505) B(353) A(451) 
SB Cordaville and EB Ramps | 
RT from Route 9 EB Ramp A(479) B(344) B(371) B(339) 
NB Cordaville and WB Ramps 




















RT from Route 9 WB Ramp 
| SB Cordaville and WB Ramps 
RT from Route 9 WB Ramp 





A(444) A(607) A(558) 


A(435) 


A(625) A(423)  A(551) 

























Roadway Segments 


The roadway segments were analyzed using the same methodology as in the existing 
conditions. The results of the analysis are presented in Table 1.7-17. 
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As in the previous analysis, many roadway segments operate at LOS "E" under both 
the "No Build" and the "Build" conditions. However, all segments continue to 
operate within the range of acceptable reserve capacity. 





| No Build i 
Southborough 

A.M. P.M. A.M. P.M. 

| River South of Site D(1178) | (1035) E(1125) E(1012) 
ee 


aout lledWestosits c(1676) | C(1821) | D(1680) | C(1827) 
eGondenileinenhroaRiver E791) | £(793) | (757) | £(792) 
| Cordaville North of Woodland E(1157) E(1137) E(1165) E(1149) 


- Cordaville South of Route 9 E919) | (912) | £881) | £(906) 

















E(1081) E(1136) 























 Cordaville North of Route 9 E(1116) | £(1149) 





Year 1996 Peak Generator Hour Level of Service (Southborough Station Only) 


Signalized Intersections 


Results of the A.M. and P.M. peak generator analysis are presented in Table 1.7-18. 


As in the previous analysis, under the "No Build" condition the River 
Street/Southville Road intersection operates at an overall LOS "F" in the A.M. peak 
generator hour. Both the northbound and southbound approaches also operate at 
LOS "F" in the A.M. peak hour. During the P.M. peak hour the overall intersection 
and all movements operate at acceptable levels of service. Under the "Build" 
condition and using optimized timing overall level of service at the intersection will 
be acceptable during both the A.M. and P.M. hours. The westbound and southbound 
approaches will operate at LOS "E" in the A.M. peak generator hour. 


The Cordaville Road/Main Street intersection will operate at acceptable levels of 
service under the "No Build" condition during both the A.M. and P.M. peak 
generator hours. Only the northbound approach in the A.M. hour will experience 
some excessive delay. Under the "Build" condition overall A.M. peak generator hour 
level of service declines to LOS "E", with the westbound and northbound approaches 
operating at LOS "F". During the P.M. peak generator hour the overall intersection 
and all individual movements operate at acceptable levels of service. 
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can | SEE 
Eastbound B(9.6) C(28.9) C(18.7) 
Westbound B(10.6) B(10.2) E(59.6) C(21.0) 
Northbound F(68.7) B(12.4) | B(7.5) B(6.4) 
Southbound pe E(47.2) E(48.6) B(11.8) 
Cordaville and Main D(28.8) B(13.2) E(58.4) B(13.8) 
Eastbound B(14.1) B(12.9) C(22.6) B(11.9) 
Westbound C(16.7) Che) F(69.8) B(14.8) 
Northbound E(59.4) B(10.7) F(117.0) C(16.3) 
Southbound B(10.5) C(15.8) B(12.1) 





















Unsignalized Intersections 


The results of the unsignalized intersection analysis for the A.M. and P.M. peak 
generator hours is presented in Table 1.7-19. 


As previously mentioned, under the "No Build" condition all intersection movements 
will operate at acceptable levels of service with the exception of two movements. 
The left and right turn movement from Cordaville Road to River Street will operate 
at LOS "E" in the A.M. hour. The left and right turn movement from Woodland 
Avenue to Cordaville Road will operate at LOS "E" in both the A.M. and P.M. peak 
generator hours. Under the "Build" condition the left and right turn movement from 
Cordaville Road to River Street will deteriorate to LOS "F" in the A.M. peak and LOS 
"E" in the P.M. peak. The left and right turn movement from Woodland Avenue to 
Cordaville Road will continue at LOS "E" in the A.M. peak and decline to LOS "F" 
in the P.M. peak generator hour. 
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Southborough 






River and Southern Lot 


LT from NB River - - A(655) A(634) 


LT and RT from Southern Lot ee et D(195) E(39) 


Southville and Cordaville 








LT from EB Southville A(914) A(990) A(914) A(990) 
LT from WB Southville A(1014) A(929) A(965) A(925) 
All from Northern Lot A(513) A(503) A(471) B(376) 
All from Cordaville A(604) A(669) A(548) A(663) 





Cordaville and River 























LT from NB River A(752) A(529) A(602) A(548) 
LT and RT from Cordaville E(35) D(140) F(-5) E(85) 
Cordaville and Woodland 
LT from SB Cordaville A(457) A(818) A(474) A(655) 
LT and RT from Woodland E(92) E(42) E(41) F(-24) 
NB Cordaville and EB Ramps 
RT from Route 9 EB Ramp B(383) A(667) B(388) A(517) 
SB Cordaville and EB Ramps 
RT from Route 9 EB Ramp A(482) A(443) B(321) A(465) 
| NB Cordaville and WB Ramps | 
RT from Route 9 WB Ramp A(484) A(714) A(476) A(582) 
_ SB Cordaville and WB Ramps 
RT from Route 9 WB Ramp A(669) A(560) | A(564) 











A(527) 


LOS (Reserve Capacity - Vehicles). = E 





Roadway Segments 


The results of the analysis for the A.M. and P.M. peak generator hours are presented 
in Table 1.7-20. 
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As in the previous analysis many roadway segments operate at LOS "E" in both the 
"No Build" and the "Build" condition. However, all the roadway segments operate 
within the range of acceptable reserve capacity. 




















No Build Build 
Southborough 
A.M. P.M. A.M. P.M. 
ed 

River South of Site D(1149) D(1316) E(1096) D(1245) 
Southville West of Site C(1909) C(1884) C(1783) C(1872) 
Cordaville North of River E(889) E(1099) E(857) E(1101) 
Cordaville North of Woodland D(1235) D(1441) E(1234) D(1502) 
Cordaville South of Route 9 E(1017) E(1152) E(858) E(1161) 
Cordaville North of Route 9 E(1203) D(1367) E(1148) 


D(1334) 









Year 1996 "Ten Percent of Traffic" Analysis (Southborough Station Only) 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site traffic exceeds ten percent 
of the projected "Build" traffic volumes. Table 1.7-21 lists the site generated traffic 
as a percentage of the total traffic within the study area during the A.M. and P.M. 
roadway peak hours for the intersections and road segments analyzed. 


Three of the eight intersections analyzed are expected to exceed the ten percent 
criteria during the A.M. or P.M. peak hours. They are the following intersections: 


e River Street with the Site’s southern Parking Lot 
e Cordaville Road with River Street 
e Cordaville Road with Woodland Road 


Two of the six road segments analyzed are expected to exceed the ten percent 
criteria during the A.M. peak hour. They are the following road segments: 


¢ Cordaville Road North of River Street 
e Cordaville Road North of Woodland 
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Peak Hours 
Intersection 
A.M. P.M. 

River and Southern Lot 19.2% 11.1% 

River and Southville 8.8% 5.3% 

Southville and Northern Lot 6.4% 4.1% 
| Cordaville and River 10.2% 6.4% 

Cordaville and Woodland 10.2% 6.4% 
| Cordaville and Route 9 East Ramps 8.4% 5.2% 
| Cordaville and Route 9 West Ramps 6.9% 5.4% 
| Cordaville and Main 5.1% 3.3% 
| Roadway Segment 
| Southville West of North Lot 6.8% 4.2% 
| River South of Southern Lot 7.3% 4.0% 
| Cordaville North of River 









| Cordaville North of Woodland 










Cordaville South of Route 9 





| Cordaville North of Route 9 





| Site generated traffic as a percentage of total traffic 





Year 2001 Conditions 


Similar to the year 1996 conditions, an analysis was performed for the projected "No 
Build" and "Build" traffic conditions in the year 2001. Procedures and methodology 
for this analysis were the same as under the 1996 condition analysis. A detailed 
description of the analysis methodology is presented in Section 1.1 of this report. 


Year 2001 “No Build" Traffic Volumes 


To determine the year 2001 "No Build" traffic volumes, the traffic volumes under the 
1996 "No Build" conditions were adjusted based on anticipated growth in population 
and employment throughout the region. A growth rate of 1.5 percent per year was 
applied to the 1996 "No Build" traffic volumes. At this time, no significant 
developments are planned proximate to the study area. Figures 1.7-20 and 1.7-21 
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show the projected 2001 "No Build" traffic volumes within the study area for the 
A.M. and P.M. peak hour. Figures 1.7-22 and 1.7-23 show the projected year 2001 
"No Build" traffic volumes within the study area for the A.M. and P.M. peak 
generator hours. 


Year 2001 Trip Generation/Parking 


By the year 2001, there is expected to be some minor shifting in the origins of the 
commuters utilizing the station from the 1996 conditions. The Massachusetts Central 
Transportation Planning Staff (CTPS) performed an analysis of projected ridership on 
the proposed commuter rail extension in the year 2001. CTPS projected that a total 
of 2,299 persons are expected to utilize the railroad for daily round trip commuting 
into Boston. The proposed Southborough Station is anticipated to attract a total of 
553 of these daily round trip commuters. A total of 83 of these commuters would be 
dropped off at the station. Based upon an average automobile occupancy rate of 
1.12, the approximately 470 Park’n’Ride patrons would result in a parking demand 
of 420 spaces. This is the capacity of the proposed parking lot. 


These patrons are projected to reside in the Towns of Hopkinton, Marlborough, 
Southborough, Upton and Westborough. Due to the stations proposed location, no 
riders are projected to walk to the station. The number of patrons who originate from 
each Town are shown in Table 1.7-22. The ridership has been revised to reflect peak 
period usage, which is 94% of total daily demand. 


Riders* 











Hopkinton 89 
Marlborough 218 
Southborough 88 

Upton 71 
Westborough 53 
TOTAL 519 








* Adjusted for peak period usage 
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Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, of even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier of later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The distribution of ridership per train is the same as under the 1996 conditions. 


Table 1.7-23 lists the projected distribution of ridership based on arrival/departure 
time in Boston. 





Inbound Train Patrons 


502A 102 
504A 168 
506A 169 
510 80 
TOTAL 519 
Outbound Train Patrons 








523 26 
TOTAL 519 











Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Southborough would utilize a variety of travel routes, depending on the location 
of their residence. Due to the minor shifts in town of origin of the patrons addressed 
previously, the percentage of site generated traffic on the study area roadways is 
slightly different than under the 1996 conditions. 
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Patrons from Hopkinton and Upton would access the station from Cedar Street (Route 
85). Patrons from Westborough would access the station from either Route 9 to Route 
85, or by Flanders Road to Southville Road. Commuters from Marlborough would 
access the station from Route 85. 


Figure 1.7-24 shows the percentage of station related traffic utilizing the study area 
roadways. 


Year 2001 "Build" Traffic Volumes 


Traffic volumes under the year 2001 "Build" conditions consist of two primary 
elements: 


e The projected year 2001 "No Build" traffic volumes. 
e Traffic specifically generated by the proposed Southborough rail station. 


A portion of the traffic volumes accessing the proposed station would be diverted 
from traffic travelling on Route 85, not generated as completely new trips. One of the 
primary access routes for commuters from Hopkinton and Upton travelling to Boston 
is from Route 85 to Route 9. This traffic pattern currently carries these vehicles past 
the proposed station location. This traffic is referred to as "by-pass" traffic. Typically, 
100% of this by-pass traffic would be subtracted from the respective "No Build" 
traffic volumes to avoid double counting these vehicles in the "Build" analysis. Since 
other travel routes exist, a conservative 50% adjustment was applied. Fifty percent 
of the traffic generated hourly by the commuter rail station from the towns of 
Hopkinton and Upton was subtracted from the 2001 "No Build" traffic volumes along 
Route 85 northbound to Route 9 eastbound in the A.M. peak hour. This same 
principle applies to these vehicles for the evening return trip. To adjust for the 
by-pass traffic for the P.M. peak hour, 50% of the traffic generated hourly by the 
commuter rail station from Hopkinton and Upton was subtracted from Route 9 
westbound to Route 85 southbound. 


Figures 1.7-25 and 1.7-26 show the A.M. and P.M. peak roadway hour traffic 
volumes, respectively. Figures 1.7-27 and 1.7-28 show the A.M. and P.M. peak 
generator hour volumes. 


Year 2001 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing and 1996 
"No Build" conditions were analyzed under the 2001 "No Build" and "Build" 
conditions. This assumes that the analysis was performed using the "all else being 
equal" assumption. The traffic volumes are the only parameter in the analysis to 
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change from the existing conditions. Roadway geometrics remain unchanged. Signal 
timings for the 2001 "No Build" Condition were not changed from the existing 
conditions. For the 2001 "Build" condition, signal timings were optimized. Normal 
maintenance of traffic signals includes the recounting and retiming of traffic signals 
to account for changes in travel patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.7-24 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 2001 "No Build" and 
"Build" conditions. 


As shown in the table, the Southville Road/River Street intersection operates at an 
overall unacceptable LOS "F" during both the A.M. and P.M. peak hours for the "No 
Build" condition. The Southbound approach of River Street at Southville Road 
operates at an unacceptable LOS "F" during both the A.M. and P.M. peak hours. The 
northbound approach of River Street at Southville Road also operates at LOS "F" for 
the A.M. and P.M. peak hour. These unacceptable LOS ratings are largely due to the 
timings set in the controller. The analysis for the "Build" condition was performed 
utilizing optimal timings. This resulted in acceptable LOS ratings for the overall 
intersection and on all individual approaches; the westbound and southbound 
approaches will operate at LOS "E" in the A.M. peak hour. 


As shown in the table under the "No Build" condition the Cordaville Road/Main 
Street intersection is expected to operate at an unacceptable overall level of service 
(LOS "F") during the A.M. peak hour and an acceptable level of service (LOS "D") 
in the P.M. peak hour. The northbound movement will operate at LOS "F" in the 
A.M. peak hour while the westbound movement will operate at LOS "F" in the P.M. 
peak hour. Under the "Build" condition the intersection will continue to operate at 
LOS "F" in the A.M. peak hour and at acceptable LOS "C" in the P.M. peak hour. 
During the A.M. peak hour both the westbound and northbound movements will 
operate at LOS "F". All movements operate at acceptable levels of service during the 
P.M. peak hour. 
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evel of Service 
































Seetnoreth No Build Build 
| AM. | P.M. A.M. P.M. 
River and Southville F(108.4) D(33.8) C(19.0) 
Eastbound B(9.2) B(10.4) C(21.3) C(24.5) 
Westbound B(12.5) B(10.8) E(56.6) D(33.2) 
Northbound Ee F(65.3) C(15.2) B(5.9) 
Southbound Re FS E(44.7) C(17.5) 
Cordaville and Main F(63.5) D(37.2) ES | C(20.1) 
Eastbound C(16.0) C(20.3) D(27.8) B(13.6) 
Westbound D(25.1) F(100.3) Ee D(25.4) 
Northbound ha B(12.6) E* D(25.6) 
Southbound C(18.4 B(12.5) 












Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 2001 "No Build" and 
"Build" conditions using the same methodology as with the existing condition 
analysis. Results of the A.M. and P.M. peak hour analysis for the year 2001 "No 
Build" and "Build" conditions are listed in Table 1.7-25. 


All of the unsignalized intersections are operating at good levels of service under the 
"No Build" and "Build" conditions for the A.M. and P.M. peak hours, with two 
exceptions. The left and right turns from Woodland Road to Cordaville Road operate 
at LOS "F" in the P.M. for both the "No Build" and "Build" conditions. The left and 
right turns from Cordaville Road to River Street receive a LOS "F" under both 
conditions in the morning peak, and LOS "E" during the P.M. peak. 
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No Build | Build 
Sop oo P.M. | A.M. P.M. 

River and Southern Lot a ae : 

LT from NB River cee - | A(744) A(460) 

LT and RT from Southern Lot - - C(203) D(121) 
Southville and Cordaville 

LT from EB Southville A(819) A(982) A(819) A(982) 

LT from WB Southville A(996) A(877) A(977) A(876) 

All from Northern Lot B(396) A(462) |= B(366) B(427) 

All from Cordaville A(478) A(568) | A(418) A(560) 
Cordaville and River 

LT from NB River A(694) B(368) A(613) B(371) 

LT and RT from Cordaville F(-20) | F(-38) E(42) 


LT from SB Cordaville A(719) 

LT and RT from Woodland FE109) ee) F(-124) 
NB Cordaville and EB Ramps | 

RT from Route 9 EB Ramp B(310) | A(468) —  B(308) | A(425) 


a a cf 
SB Cordaville and EB Ramps | 
RT from Route 9 EB Ramp A(437) C(300) | B(355) B(303) 


RT from Route 9 WB Ramp A(408) A(577) A(402) A(535) 
SB Cordaville and WB Ramps 
RT from Route 9 WB Ramp 


B(393) 





The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.7-26 lists 
the results of this analysis for the A.M. and P.M. peak roadway hours. Although most 
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of the segments are classified as LOS "E" for both the "Build" and "No Build" 
conditions, it should be noted that all roadway segments operate within the 
acceptable range of reserve capacity under both the "No Build" and "Build" 


conditions. 























Southborough 
A.M. P.M. A.M. P.M. 

River South of Site E(1105) E(955) E(1066) E(932) 
Southville West of Site D(1633) | C(1781) D(1625) | C(1781) 
Cordaville North of River E(687) E(691) E(662) E(676) 
Cordaville North of Woodland E(1076) E(1061) E(1071) E(1069) 
Cordaville South of Route 9 E(814) E(807) E(794) E(794) 

E(1043) E(1078) E(1047) 


Cordaville North of Route 9 








Year 2001 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generator hours. The results of the A.M. 
and P.M. peak generator hour analysis are listed in Table 1.7-27 for the 2001 "No 
Build" and "Build" conditions. 


Under the "No Build" condition, the intersection of River Street and Southville Road 
was found to operate at an unacceptable level of service during the A.M. peak 
generator hour and at a LOS "E" in the P.M. peak period. The northbound approach 
operates at LOS "F" during the A.M. hour, while the southbound approach operates 
at LOS "F" during both the A.M. and P.M. hours. Under the "Build" condition using 
optimized timing the intersection was found to operate at acceptable levels of service 
in both the A.M. and P.M. peak generator hours. However, both the westbound and 
southbound approaches are expected to operate at LOS "E" in the A.M. peak 
generator hour. 


Under the "No Build" condition the Cordaville Road/Main Street intersection was 
found to operate at a level of service (LOS "E") in the A.M. peak generator hour and 
an acceptable level of service (LOS "C") in the P.M. peak generator hour. Only the 
northbound approach in the A.M. hour is expected to operate at LOS "F". All other 
approaches will operate with acceptable levels of service. Under the "Build" 
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condition the overall level of service for the A.M. peak generator hour will 
deteriorate to LOS "F" with both the northbound and westbound approaches also 
functioning at LOS "F". During the P.M. peak generator hour the intersection and all 
individual movements will operate at acceptable levels of service. 











CREAN, AM. | pM | AM. | BM. 
liniver and Southville ee E(44.6) D(29.3) B(12.3) 
Eastbound B(9.1) B(9.8) D(27.1) C(20.8) 
Westbound B(10.8) B(10.4) E(57.3) PARIS, 
Northbound F(104.5) B(14.4) B(8.1) B(5.7) 
Southbound Poe F(78.7) E(40.6) 
Cordaville and Main E(50.4) C(16.3) GU5./) 





Fx 
Eastbound Ao), B(14.0) D(30.7) 
Westbound D(26.4) D(27.0) Ee 
Northbound ES B(11.2) Fe 
Southbound B(14.2) B(10.8) C(21.8) 

















Unsignalized Intersections 


Results of the A.M. and P.M. generator peak hour analysis are listed in Table 1.7-28. 


Again, as with the peak hour analysis, all of the intersection movements operate at 
acceptable levels of service under the "No Build" and "Build" conditions for the A.M. 
and P.M. peak generator hours with the exception of two. The left and right turns 
from Woodland Avenue to Cordaville Road are rated LOS "E" for the "Build" and 
"No Build" conditions in the A.M. peak hours. The turns receive a LOS "F" in the 
P.M. "Build" condition. The left and right turns from Cordaville Road to River Street 
operate at a LOS "E" in the A.M. "No Build" condition. In the P.M. "No Build", they 
operate at LOS "D". For the "Build" condition, they decline to LOS "F" and "E" for 
the A.M. and P.M., respectively. 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.7-29 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 


As shown in the table, many of the roadway segments operate at LOS "E" for the "No 
Build" and "Build" conditions. However, all roadway segments operate within the 
range of acceptable reserve capacity. 









































No Build Build 
Southborough 
A.M. P.M. A.M. P.M. 

River and Southern Lot j Sie Spanien ad EER nT 

LT from NB River . - ~ A(701) A(589) 

LT and RT from Southern Lot - - D(190) E(85) 
Southville and Cordaville 

LT from EB Southville A(896) | A(978) | A(896) 

LT from WB Southville A(1003) A(913) A(976) A(909) 

All from Northern Lot A(479) A(470) A(437) A(403) 

All from Cordaville A(579) A(644) A(483) A(622) 
Cordaville and River a aeieoneleSpemaHEN WS [S | 

LT from NB River A(726) A(495) A(609) A(505) 

LT and RT from Cordaville E(3) D(111) F(-25) E(69) 
Cordaville and Woodland 

LT from SB Cordaville A(422) A(796) A(431) A(665) 

LT and RT from Woodland E(63) E(0) E(25) F(-53) 
NB Cordaville and EB Ramps 

RT from Route 9 EB Ramp B(341) A(639) B(339) A(518) 
SB Cordaville and EB Ramps 

RT from Route 9 EB Ramp A(439) A(401) B(319) A(412) 
NB Cordaville and WB Ramps 

RT from Route 9 WB Ramp A(450) A(688) A(436) A(571) 
SB Cordaville and WB Ramps | 

RT from Route 9 WB Ramp A(641) A(491) A(535) A(515) 
LOS Reserve Capacity - Vehicles. 
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or Hour Road Seg nent Level of Service 
Build 
Southborough 
A.M. P.M. A.M. P.M. 

River South of Site E(1080) D(1252) E(1024) D(1195) 
Southville West of Site C(1876) C(1846) C(1816) C(1858) 
Cordaville North of River E(803) E(1028) E(743) E(987) 
Cordaville North of Woodland E(1162) D(1384) E(1141) D(1410) 
Cordaville South of Route 9 E(917) E(1082) E(810) E(1060) 
Cordaville North of Route 9 E(1238) 









Year 2001 "Ten Percent of Traffic” Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.7-30 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. roadway peak hours for the intersections and road segments analyzed. 


As shown in the table, the intersection of the site driveway from the southern lot with 
River Street is expected to exceed the ten percent criteria during the A.M. peak hour, 
as is the segment of Cordaville Road north of Woodland Road. 
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River and Southern Lot 15.2% 8.5% 
River and Southville 6.2% 4.2% 
Southville and Northern Lot 6.1% 4.0% 
Cordaville and River 8.4% 5.2% 
Cordaville and Woodland 8.3% 4.2% 
Cordaville and Route 9 East Ramps 6.9% 3.4% 
Cordaville and (Route 9) West Ramps 7.0% 3.5% 





Roadway Segment 


Southville West of North Lot 3.6% 2.3% 





Cordaville North of River 8.3% 5.2% 
Cordaville North of Woodland 10.2% 6.6% 
Cordaville South of Route 9 7.9% 4.8% 








Cordaville North of Route 9 











Construction Impacts of Replacing Railroad Bridge 


The construction method for replacing the railroad bridge over Route 85 has not yet 
been determined. Construction is anticipated to last for approximately ten months. 
While traffic delays are inevitable, the work will be sequenced to minimize the 
impacts. 


Summary of Findings 


Generally, the streets and intersections in the Southborough study area function at 
acceptable levels of service for both the "No Build" and "Build" conditions. 
However, some locations operate unacceptably during certain peak periods under 
both conditions. 
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The River Street/Southville Road intersection operates unacceptably in the "No Build" 
condition. However, with proper signal timing the intersection will function 
efficiently with acceptable levels of service. 


The Cordaville Road/Main Street intersection while operating at acceptable levels in 
1996, is expected to deteriorate to unacceptable levels during the A.M. peak periods 
in 2001. It appears this is due to normal traffic growth and will occur with or without 
the commuter rail station. 


Traffic turning from Cordaville Road to River Street and traffic turning from 
Woodland Road to Cordaville Road experience unacceptable levels of service under 
both "No Build" and "Build" conditions. The Town of Southborough has expressed 
a desire to make improvements at these locations in conjunction with the commuter 
rail project. 


Proposed mitigation and mitigation options in Southborough are discussed in Section 
15.12 of this DEIR. 
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1.8 Ashland Station-East 


Fn ee ee ee 


Project Introduction 


The proposed location for the Ashland Commuter Rail Station is between Pleasant 
Street and the existing Conrail tracks and between the existing Conrail tracks and 
Megunko Road. There will be two parking lots. One north of the Conrail tracks with 
access to Pleasant Street and one south of the tracks with access to Union Street. It 
is proposed that the total parking be approximately 700 parking spaces with 200 in 
the northern parking lot and 500 in the southern parking lot. This arrangements 
should eliminate the need for traffic to cross the Conrail tracks on Main Street or 
Cherry Street to access the stations parking lots. 


This site is one of two sites selected by both the MBTA and a citizen committee 
established by the Ashland Board of Selectmen after a review of 8 to 10 potential 
sites. This location was chosen based on its potential parking capacity, availability 
of vacant land, proximity to major access roadways, joint development potential and 
the minimal potential for environmental and neighborhood impacts. 


The proposed station will consist of two 800 foot long low level platforms with 45 
foot long mini-high platforms for handicapped access, a pedestrian overpass, a 
drop-off area for Kiss ‘n’ Ride patrons in each parking lot, adequate lighting for public 
safety and landscaping. 


Study Area 


The study area for assessment of traffic impacts at this station is focused on roadways 
which are anticipated to be used as the major access routes. These roadways include: 


Pleasant Street 

Oak Hill Road (Southborough) 
Oak Street 

Cordaville Road 

Southville Road (Southborough) 
Union Street (Route 135) 
Summer Street 

Cherry Street 

Main Street 


Most of these roadways are maintained by the Town of Ashland. Cordaville Road is 
an unnumbered route maintained by the State. Oak Hill Road and Southville Road 
are located in Southborough and maintained by the Town of Southborough. 
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Most of these roadways are two lane facilities with at-grade intersections controlled 
by stop signs or traffic signals. These roadways serve a mixture of light industrial, 
commercial, retail and residential land uses. Truck travel is restricted along Myrtle 
Street between Main Street and the Framingham Town line. Trucks over 2.5 tons are 
prohibited. A designated truck route exists for access between the town center and 
Route 9. This route includes Pleasant Street, Cordaville Road, Oak Street and 
Route 9. 


Two at-grade railroad crossings exist which require analysis. The existing railroad 
tracks cross Cherry Street and Main Street, east of the proposed station site. Currently, 
Amtrak and Conrail utilize the line. Additional commuter trains destined to and from 
Boston during peak travel periods will necessitate more frequent stoppages of traffic 
on both Main Street and Cherry Street. 


Data Collection 


To assess the existing transportation environment, a data collection program was 
performed from October to December of 1992. These counts were supplemented by 
counts made in June of 1994. Data items necessary for analysis of operational levels 
of service include: peak hour traffic volumes, intersection turning movements, vehicle 
classifications, traffic signal phasing and timing, and geometric configuration of 
roadway links and intersections. 


Intersection turning movement counts were performed at the following intersections: 


Pleasant Street with Main Street 

Pleasant Street with Tilton Avenue 

Pleasant Street with High Street 

Main Street with Front Street 

Main Street with Summer Street and Homer Avenue 
Cherry Street with Tilton Avenue 

Cherry Street with Summer Street 

Union Street with Main Street 

Union Street with Summer Street 


Vehicle turning movements at these intersections were observed and recorded from 
6:30 to 9:00 A.M. and from 4:00 to 7:00 P.M. These observation periods were 
selected to ensure recording of the roadway peak hour volumes, and the volumes 


during the projected commuter rail station peak generator hours. 
The turning movement counts used to obtain the traffic volumes used in the existing 


conditions level of service analysis were made at the following intersections on the 
following dates: 
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A.M. P.M. 
Pleasant with High 6-23-94 6-23-94 
Pleasant with Tilton . 11-12-92 11-10-92 
Pleasant with Main 11-10-92 10-20-92 
Cherry with Tilton 12-2-92 12-1-92 
Main with Front 10-8-92 10-1-92 
Main with Summer and Homer 12-8-92 12-2-92 
Cherry with Summer 12-1-92 11-24-92 
Union with Summer 6-8-94 6-8-94 
Union with Main 6-14-94 6-14-94 


Vehicles were classified into two categories: cars, and trucks or buses. Volumes were 
recorded in 15 minute intervals to allow determination of the peak hour, and 
calculation of peak hour factors. The 1992 peak hour traffic volumes are shown on 
Figures 1.8-1 and 1.8-2 for the A.M. and P.M. peak hours respectively. Since peak 
generation hours for the station’s traffic may not coincide with standard peak hours, 
it is also necessary to analyze the A.M. and P.M. peak generator hours. The 1992 site 
peak generator hours are shown on Figures 1.8-3 and 1.8-4 for the A.M. and P.M. 
peak hours respectively. 


Traffic signal timing is required for analysis of signalized intersection operations. The 
existing traffic signals within the study area are traffic actuated. Phasing and timing 
of actuated signals were obtained from the Town of Ashland Highway Department. 


Intersection geometric configurations were determined through field observations. 
Geometric elements such as number and use of travel lanes, lane widths, and 
roadway grades are required for analysis of operational conditions and were observed 
in the field. 


The field data sheets for the counts are available for review at the MBTA and MEPA 
Office. 


Year 1992 Existing Conditions 


Signalized Intersections 


The existing signalized intersections were analyzed using the methodology set forth 
in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The micro-computer software package "CINCH", developed by 
Central Transportation Planning Staff (CTPS) was used for the intersection analysis. 
The computerized outputs of "CINCH" can be found in a report available at the 
MBTA and MEPA. This program automates the analysis procedures of the HCM. 
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The analysis is based on various parameters such as intersection geometrics, traffic 
volumes and movements, traffic signal timing, vehicle mix, etc. The average length 
of time that a vehicle is sitting stationary at the intersection, known as average 
vehicle stopped delay, is determined and used to categorize the level of service 
(LOS) of the intersection. LOS ranges from a virtual free flowing condition "A", to 
congestion and high stopped delays "F". A detailed description of level of service is 
presented in Section 1.1 of this report. 


The approach capacities were decreased for most approaches for the intersections of 
Main Street with Front Street and Main Street with Summer Street and Homer Avenue 
to account for the effects of the at-grade railroad crossing adjacent to these 
intersections. The periodic gate closings effectively reduce intersection capacity 
proportional to the length of the closing. Roadway operations at the grade crossing 
are controlled by the level of service at the two adjacent signalized intersections. A 
complete explanation of the methodology used to adjust intersection capacity at 
railroad grade crossings is provided in Section 1.1 of this Appendix. Four signalized 
intersections were analyzed and include the following: 


Main Street/Front Street Intersection 


The intersection of Front Street with Main Street is a "T" intersection located in the 
Commercial-B district in Ashland center just north of the railway grade crossing on 
Main Street. The intersection is controlled by a traffic actuated signal. The entrance 
driveway to the police and fire stations is located opposite Front Street. This 
intersection, along with the Main Street/Summer Street and Homer Avenue 
intersection, was chosen to analyze the impacts to Main Street due to the additional 
railroad gate closings. Front Street is an east-west two lane, two way collector 
roadway. Main Street is a north-south two lane, two way arterial roadway. 


Main Street/Summer Street and Homer Avenue Intersection 


This cross road intersection is located just south of the railway grade crossing at Main 
Street in the Commercial-B district of Ashland center. It is controlled by a traffic 
actuated signal. Summer Street and Homer Avenue are two lane, two way collector 
roads. Main Street is a two lane, two way arterial roadway. 


Main Street/Union Street Intersection 


This cross road intersection is located south of the Main Street/Summer Street and 
Homer Avenue Intersection in the Commercial-B district of Ashland Center. It is 
controlled by a traffic actuated signal. Main Street is a two lane, two way arterial 
roadway. Union Street is a two lane, two way undivided state highway (Route 135). 
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Union Street/Summer Street Intersection 


This "T" intersection is located west of the Main Street/Union Street intersection in 
the Commercial-B district of Ashland Center. It is controlled by a traffic actuated 
signal. Union Street is a two lane, two way undivided state highway (Route 135). 
Summer Street is a two lane, two way collector road connecting Union Street and 
Main Street. 


Table 1.8-1 lists the results of the signalized intersection analysis for the A.M. and 
P.M. peak traffic hours. The peak generator hour for the commuter rail station is also 
shown and is the hour that usage of the rail station will be heaviest. The table shows 
the overall LOS rating for the intersection as well as each movement, and the average 
vehicle stopped delay, in seconds. Signalized intersections may be assigned an 
overall LOS rating as well as a LOS rating for the individual approaches. As shown 
in the table, the Main Street/Front Street and Main Street/Summer Street intersections 
operate at acceptable overall levels of service during both the A.M. and P.M. peak 
hours. During the A.M. peak hour the northbound approach to Main Street at Front 
Street, and the southbound approach to Main Street at Summer Street operate at LOS 
"E" while the eastbound approach to Summer Street at Main Street operates at an 
unacceptable LOS "F". During the P.M. peak hour, the southbound approach of Main 
Street at Front Street operates at low LOS "E". 


The Main Street/Union Street intersection is at LOS "E" in the A.M. peak hour while 
the Union Street/Summer Street intersection operates at unacceptable LOS "F" in both 
the A.M. and P.M. peak hours. The eastbound approach to the Main Street/Union 
Street intersection is at LOS "F" in the A.M. peak hour and in the P.M. peak hour the 
westbound approach is at LOS "E". At the Union Street/Summer Street intersection, 
the eastbound and westbound approaches are LOS "F" in the A.M. peak hour while 
the westbound and southbound approaches function at LOS "F" in the P.M. peak 
hour. 
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Northbound E(43.2) C(15.6) E(44.0) B(13.8) 
Southbound B(8.9) E(46.6) B(8.1) D(29.2) 
Main and Summer D(34.5) B(13.5) D(30.1) B(14.8) 
Eastbound F(61.8) C(18.9) F(77.1) C(18.3) 
Westbound C(17.1) C(17.0) C(16.6) C(16.6) 
Northbound B(12.6) B(7.8) B(12.7) B(7.4) 
Southbound E(49.7) B(14.4) D(26.8) C(16.9) 
Main with Union E(45.2) D(26.8) E(45.2) C(18.7) 
Eastbound F(106) C(I 221) F(106) C(16.1) 
Westbound B(7.9) E(54.4) B(7.9) D(31.1) 
Northbound CUIS32) B(11.7) C(15.2) B(9.9) 
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The results of the A.M. and P.M. peak generator hour analysis are also listed in 
Table 1.8-1. As shown, the Main Street/Front Street intersection, the Main 
Street/Summer Street intersection and the Main Street/Union Street intersection all 
have acceptable overall levels of service in the peak generator hours. The 
northbound Main Street approach at Front Street is at LOS "E" in the A.M. generator 
hour. The eastbound Summer Street approach to Main Street and the eastbound 
Union Street approach to Main Street are at LOS "F" in the A.M. generator hour. The 
Union Street/Summer Street intersection is at LOS "F" during both peak generator 
hours. The eastbound approach operates at LOS "F" in the A.M. generator hour while 
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the westbound approach operates at LOS "F" in both the A.M. and P.M. generator 
hours. 


Unsignalized Intersections 


The existing unsignalized intersections were analyzed using the methodology set 
forth in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The software program "CINCH" was used to perform the 
analysis. The computerized outputs of "CINCH" can be found in an uncirculated 
report available at the MBTA and MEPA. As with the signalized intersections, A.M. 
and P.M. analysis was performed for both the intersection peak hour and the site 
peak generator hour. 


As opposed to the signalized intersection results, levels of service for unsignalized 
intersections are stated in terms of reserve capacity for a particular movement only. 
Reserve capacity is as the name implies: the total capacity of a particular traffic 
movement minus the volume of traffic making that movement. A detailed description 
of level of service is provided in Section 1.1 of this report. 


Five unsignalized intersections were analyzed and include the following: 


Cherry Street/Tilton Avenue Intersection 


The intersection of Cherry Street and Tilton Avenue is a "T" intersection located north 
of the at-grade railroad crossing on Cherry Street and bordered by Residential-B, 
Industrial, and Commercial-B districts. Cherry Street is a north-south subcollector 
carrying traffic in two lanes between Summer Street and Tilton Avenue. At Tilton 
Avenue Cherry Street becomes one way northbound to Pleasant Street. Tilton Avenue 
is a two way, two lane subcollector connecting Pleasant Street with Cherry Street. 
There is no stop sign at this intersection. However, it was observed that drivers 
generally behave as if Tilton Avenue was stop controlled. Therefore, the intersection 
was analyzed with stop control on Tilton Avenue. 


Pleasant Street/Tilton Avenue Intersection 


The intersection of Tilton Avenue with Pleasant Street is also a "T" intersection, 
located north-west of Ashland center and bordered by Residential-B and Industrial 
Districts. Pleasant Street is an east-west two lane, two way collector. Tilton Avenue 
is controlled by a stop sign at it’s intersection with Pleasant Street. 
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Main Street/Pleasant Street Intersection 


The intersection of Pleasant Street with Main Street isa "T" intersection located north 
of Ashland center and bordered by Residential-B, Industrial, and Commercial-B 
districts. Main Street is a north-south collector roadway. The eastbound Pleasant 
Street approach has an exclusive right turn lane and an exclusive left turn lane. The 
Pleasant Street approach is stop controlled. 


Cherry Street/Summer Street Intersection 


The intersection of Cherry Street with Summer Street is a "T" intersection located 
south of Ashland Center and just north of Route 135, in a mixed use district. Cherry 
Street is a two lane, two way subcollector. Traffic control is unusual in that there are 
two stop signs controlling two different legs at this intersection. Vehicles travelling 
south on Cherry Street are stopped before turning left or right onto Summer Street. 
Vehicles travelling west on Summer Street are stopped before the intersection with 
Cherry. Vehicles travelling east on Summer have a through movement. Analysis 
procedures were slightly modified to account for this configuration. The movements 
at this intersection were analyzed in two steps. The first assumed a stop sign to exist 
only for the Cherry Street southbound leg. This yielded a LOS rating for both 
movements on Cherry Street and the left turn from Summer onto Cherry. The second 
analysis assumed a stop sign on Summer Street only. This yielded a LOS rating for 
the southbound Summer Street movements. 


Pleasant Street/High Street Intersection 


The intersection of Pleasant Street with High Street is a "T" intersection located 
north-west of Ashland Center and west of the proposed station in an Industrial and 
Commercial-B district. Pleasant Street is a two lane, two way collector road. High 
Street is a two lane, two way subcollector road with stop control at Pleasant Street. 


Results of the A.M. and P.M. peak hour analyses for the unsignalized intersections 
are listed in Table 1.8-2. The table shows the LOS rating as well as the reserve 
capacity, in vehicles, for each intersection movement. Unlike signalized intersections, 
only individual movements are assigned a level of service rating. The intersection 
cannot be assigned an overall rating. As shown in the table, most of the analyzed 
intersection movements operate at acceptable levels of service. During the A.M. 
roadway peak hour, the eastbound left turn movement from Pleasant Street onto 
Main Street operates at a LOS "F". During the P.M. roadway peak hour, the 
northbound left and right turn movements from Tilton Avenue to Pleasant Street and 
the eastbound left turn from Pleasant Street to Main Street operate at a LOS "E". 
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LT and RT from SB Cherry A(717) A(598) A(702) A(686) 














THRU and RT from SB Summer 


B(352) A(465) A(444) 
LOS (Reserve Capacity ehicles) ee i a er 











Results of the A.M. and P.M. peak generator hour analysis are also listed in 
Table 1.8-2. As shown in the Table, all of the unsignalized intersections operate at 
acceptable levels of service with the exception of the eastbound left turn movement 
from Pleasant Street onto Main Street which operates at a LOS "F" during the A.M. 
peak generator hour. 


Roadway Segments 


The average daily traffic (ADT) and average weekday traffic (AWDT) was collected 
for several streets in the downtown area of Ashland. Figure 1.8-5 presents the 1992 
ADT and AWDT volumes for several streets showing the relative 24 hour volumes 
of traffic that use these streets. Several roadway segments were analyzed for level of 
service. These segments were analyzed using the procedures set forth in the 1985 
Highway Capacity Manual, Transportation Research Board, Special Report 209, 
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(HCM). The software program "Highway Capacity Software" (HCS) was used to 
perform the analysis. The computerized outputs from HCS can be found in an 
uncirculated report available at the MBTA and MEPA. As with the intersection 
analysis, both the A.M. and P.M. roadway and site peak generator hours were 
analyzed. Table 1.8-3 lists the results of this analysis for the A.M. and P.M. peak 
roadway hours, and the A.M. and P.M. peak generator hours. 

























Peak Hour Peak Generator Hour | 
Ashland-East 
Ser tae ary 
Cordaville Road West of Site E(1174) | E(1183) E(1229) D(1366) 
Pleasant Street East of Site D(1307) | D(1319) | D(1360) D(1500) 
Cherry Street at Railroad Grade Crossing | C(1720) | C(1735) | C(1690) C(1915) 
q be ' the additional traffic 





As shown in the table, of the roadway segments operate at acceptable levels of 
service. Even though Cordaville Road west of the proposed station location is shown 
to operate at a LOS "E", there is still sufficient reserve capacity to accommodate over 
1,100 additional peak hour vehicles before reaching capacity. 


The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. Closing of the gates due to train crossings reduces the 
Capacity of the roadway proportional to the length of time the traffic is stopped. As 
shown, the additional gate closings will not significantly impact level of service on 
Cherry Street. 


Safety Concerns and Accident History 


The Ashland Police Department was contacted on July 28, 1994, to determine the 
existence and location of any safety concerns or high accident history intersections. 
According to Lt. John Doveno, two locations are considered to be possible high 
frequency accident locations, both involving railroad grade crossings. These are the 
grade crossing at Main Street and the grade crossing at Cherry Street. Concern was 
also expressed about the possibility of increased traffic on the High Street and 
Fountain Street bridges due to additional drivers using these roads as alternate routes 
to avoid delays on Main Street in the center of town and the implications for 
emergency vehicles using these roads. 
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Year 1996 Conditions 


To determine the impacts directly attributable to the proposed rail station, 1996 
conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned. 


Year 1996 "No Build" Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments within the study area. 
e Increases in existing traffic volumes due to population growth and development 


proximate to, but outside of the study area. 


Through discussions with the Town of Ashland, it was determined that no major new 
developments are planned within the study area by 1996. Therefore, this element 
does not affect the estimation of 1996 "No Build" condition traffic. 


Historical traffic data was reviewed to determine the annual rate of growth in traffic 
volumes within the study area. The Massachusetts Highway Department compiles 
and publishes traffic volume data through a statewide traffic counting program. Five 
count sites from this data source are located within the immediate vicinity of the 
study area in Ashland. Based upon the data from these five sites, the traffic volume 
growth rate was found to be extremely low. Two of the locations experienced a 
growth rate of negative 2.5 percent. Two other locations experienced a growth rate 
of positive 2.5 percent and one location experienced a growth of 0.2 percent. A 
location along Route 9 east of 495 showed an average rate of negative 2.5 percent 
over the last 6 years. 


This relatively low growth rate may be due to the economic downturn experienced 
throughout the region over the past years. Economic indicators point towards a 
recovery, leading to lower unemployment, increased economic vitality, and hence 
higher growth in traffic volumes. 
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To account for this potential growth, and to yield a more conservative analysis, a 
background traffic growth rate of 0.5 percent per year was applied to the 1992 
existing condition traffic volumes. Figure 1.8-6 shows the projected A.M. peak hour 
traffic volumes. Figure 1.8-7 shows the projected P.M. peak hour traffic volumes. 
Figure 1.8-8 shows the A.M. peak generator hour traffic volumes. Figure 1.8-9 shows 
the P.M. peak generator hour traffic volumes. 


The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail service to Worcester. 


Year 1996 Trip Generation/Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 persons are 
expected to utilize the railroad for daily round trip commutation into Boston. 


In 1996, the proposed Ashland Station is projected to attract a total of 738 daily 
round trip commuters. Twenty of these patrons would walk to the station, while an 
additional 57 patrons would be dropped off. Based upon an average automobile 
occupancy rate of 1.12, the remaining 661 Park’n’Ride patrons would result in a 
parking demand of 590 spaces. This is less than the capacity of the proposed parking 
lot. 


The patrons who will use the Ashland Station are projected to reside in the Towns 
of Ashland, Holliston, Hopkinton, Marlborough, and Southborough. Based on the 
proposed station location, all 20 of the patrons who walk to the station will reside 
in the Town of Ashland. The number of patrons who originate from each Town 
during the peak commuting periods are shown in Table 1.8-4. 


Six percent of the total ridership is expected to occur outside of the peak A.M. and 
P.M. commuting periods, thus the 738 daily ridership was reduced to 693 riders 
during the peak commuting hours. 


These ridership levels are expected to occur shortly after completion of the Ashland 
Station, therefore, these projections were used in the analysis of the 1996 "Build" 
conditions. 
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Town Riders* 
Ashland 354** 
Holliston 262 

Hopkinton 44 
Marlborough 10 





Southborough 











_** Includes 19. walk trips from Ashlai 


Year 1996 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Section 1.1 of this report. 


Table 1.8-5 lists the projected distribution of ridership based on arrival/departure time 
in Boston. 
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Patrons 
502A 136 
504A 225 
506A , Par er 
510 107 
Total 693 

Outbound Train Patrons 
515A 97 
519A 161 
521 160 
521A 240 
523 35 
Total 693 








Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail stations peak generator 
hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Ashland Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 2 to 4 minutes on average. 


In Ashland the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak generator hours for the commuter rail station will be from 7:15 to 8:15 A.M. 
and from 5:30 to 6:30 P.M. 
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Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Ashland would utilize a variety of travel routes, depending on the location of their 
residence. Riders originating in towns outside that in which the station is located 
were assigned to the major roadways leading from their town to the proposed station. 


Patrons from Marlborough and Southborough would access the station’s northern 
parking lot via Cordaville Road. Patrons from Holliston would access the station’s 
southern parking lot via Main Street and Route 135. Patrons from Hopkinton will 
access the stations southern parking lot via Route 135. Actual routing was estimated 
based on shortest travel time and distance from population centers. Figure 1.8-10 
shows the percentage of station related traffic utilizing the study area roadways for 
the 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift form automobile 
usage to rail usage. Approximately the same number of vehicle trips will be made 
in the Study area, but the trips to the rail station will be along alternate roadways and 
be of a shorter duration. Traffic volumes are expected to decrease along most 
portions of Routes 135 and 126, Route 9 and the Mass Pike. Traffic volumes are 
expected to increase on sections of Cordaville Road, Main Street, Pleasant Street, and 
Union Street near the commuter rail station. 


Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Ashland rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Ashland Center, which includes Pleasant Street, 
Union Street, and Main Street. The existing vehicle trips would not be generated as 
completely new trips. The vehicles currently by-passing the site were assigned to the 
roadway network as if they were new trips. No attempt was made to account for the 
reduction in volume on specific roadways including Pleasant Street. This results in 
a "worst case" analysis. Figures 1.8-11 and 1.8-12 show the A.M. and P.M. peak hour 
traffic volumes respectively. Figures 1.8-13 and 1.8-14 show the A.M. and P.M. peak 
generator hour traffic volumes. 
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Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the “all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics remain unchanged. Signal timings for the 1996 "No 
Build" condition were not changed from the existing conditions. For the 1996 "Build" 
condition, signal timings were optimized. Normal maintenance of traffic signals 
includes the recounting and retiming of traffic signals to account for changes in travel 
patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.8-6 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 1996 "No Build" and 
"Build" conditions. Under the 1996 "No Build" conditions, the Main Street/Front 
Street intersection would operate at an overall acceptable level of service. During the 
A.M. peak hour, the northbound approach of Main Street would operate at a LOS 
"E". During the P.M. peak hour, the southbound approach of Main Street would 
operate at a LOS rating of "E". 


Under the 1996 "Build" condition, the Main Street/Front Street intersection would 
operate at an overall acceptable level of service rating if the timings are optimized 
in both the A.M. and P.M. peak hours. The westbound approach will see a LOS 
rating of "E" in the P.M. peak hour. 


Under the 1996 "No Build" condition, the Main Street/Summer Street intersection 
would operate at an acceptable LOS on all approaches during the P.M. peak hour. 
During the A.M. peak hour, the intersection would operate at an overall LOS rating 
of "E" with the eastbound approach of Summer Street and the southbound approach 
of Main Street operating at a LOS rating of "F". 
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Ashland-East 
A.M. P.M. A.M. P.M. 
Main with Front D(32.2) D(33.6) B(10.9) C(20.9) 
Westbound C(23.2) D(25.3) D(33.5) E(59,9) 
Northbound E(48.7) C(15.7) B(10.0) A(4.5) 
Southbound B(9.4) E(47.1) A(2.3) C(15.8) 
Main with Summer E(42.3) B(13.8) E(56.2) B(7.5) 
Eastbound F(68.8) C(18.9) F(139) C(24.2) 
Westbound C(17.1) C(17.0) C(21.6) C(15.8) 
Northbound B(13.3) B(7.9) B(14.9) A(2.9) 
Southbound F(68.1) B(14.9) F(68.3) B(5.2) 
Main with Union Pe D(28.4) D(32.1) E(41.6) 


Eastbound F* C(17.8) D(36.8) E(54.3) 


E(40.8) 
E(46.9) 


Southbound B(7.2) C(16.0) B(13.9) C(23.7) 


£929) 


| Eastbound F* B(13.6) | C(18.0) | (47.6) | 


F(114) 
F( 






150) 





. Calculation of average vehicle stopped delay is not valid when volumes exceed capacity by 20% or more. : 





Under the 1996 "Build" condition, the Main Street/Summer Street intersection would 
operate at LOS "F" during the A.M. peak hour even with the optimization of the 
traffic signal timing. The eastbound Summer Street approach and the northbound 
Main Street approach will have a LOS rating of "F". During the P.M. peak hour with 
the retiming of the traffic signal the overall LOS rating can be improved to a very 
acceptable LOS rating of "B" with no approaches seeing a poor LOS rating. 


Under the 1996 "No Build" conditions, the Main Street/Union Street intersection will 
be operating at an overall unacceptable LOS rating of "F*", this is due to the 
eastbound Union Street approach having the unacceptable LOS rating of "F*". The 
other approaches will have acceptable LOS ratings during the A.M. peak hour. 
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During the P.M. peak hour the overall LOS rating will be acceptable, but the 
westbound Union Street will have a LOS rating of "E". 


Under the "Build" condition, the Main Street/Union Street intersection will operate 
satisfactorily in both the A.M. and P.M. peak hours. In the P.M. peak hour the 
intersection will function at LOS "E". The northbound approach will operate at LOS 
"E" in the A.M. and P.M. peak hours, while the eastbound and westbound 
approaches will be at LOS "E" in the P.M. peak hour. 


Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" conditions using the same methodology as with the existing condition 
analysis. Results of the A.M. and P.M. peak roadway hour analysis for the year 1996 
"No Build" and "Build" conditions are listed in Table 1.8-7. Under the 1996 "No 
Build" conditions, most of the intersection movements would operate at an 
acceptable level of service. The northbound left and right turn movements from 
Tilton Avenue to Pleasant Street would operate at a LOS "E" during both the A.M. 
and P.M. peak hours. The eastbound left turn movement from Pleasant Street onto 
Main Street would operate at an unacceptable LOS "F" during both the A.M. and 
P.M. peak hours. 
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Cherry with Tilton 

LT from NB Cherry A(1121) | A(1070) | A(1121) | A(1070) 

LT and RT from Tilton A(949) A(848) A(949) A(848) 
Summer with Cherry 





LT from EB Summer A(855) A(785) A(853) A(785) 
LT and RT from SB Cherry A(712) A(590) A(710) A(590) 
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Under the 1996 "Build" conditions, most of the analyzed intersection movements 
would operate at acceptable levels of service. The northbound left and right turns 
from Tilton Street to Pleasant Street would continue to operate at a LOS rating of "E" 
during the A.M. and P.M. peak hours. The eastbound left turn from Pleasant Street 
to Main Street would remain at unacceptable LOS "F" during both the A.M. and P.M. 
peak hours. 


In addition to the intersections analyzed under the 1992 Existing and 1996 "No 
Build" scenarios, the intersections of the proposed station access driveways with 
Pleasant Street and Union Street were analyzed under the 1996 "Build" conditions. 
As shown, generally the movements at these intersections would operate at an 
acceptable level of service during both the A.M. and P.M. peak hours. The 
southbound left turns from the south driveway to eastbound Union Street will have 
an A.M./P.M. peak hour LOS ratings of "E"/"F". The P.M. peak hour northbound left 
turning traffic from the east driveway to westbound Pleasant Street will see a LOS 
rating of "E". 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.8-8 lists 
the results of this analysis for the A.M. and P.M. peak hours. 























No Build Build 
Ashland-East 
A.M. P.M. A.M. P.M. 
Cordaville Road West of Site E(1151) E(1160) E(1162) E(1091) 
Pleasant Street East of Site D(1284) D(1296) D(1294) D(1276) 
Cherry Street at Railroad Crossing C(1713) C(1802) C(1579) D(1638) 
“The number Soran reniarens : 





_volume which the road can accommo 


As shown in the table in the "No Build" condition, all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS "E" under 
the "No Build" conditions, there is sufficient reserve capacity to accommodate over 
1,100 additional vehicles before reaching capacity. 


The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. Closing of the gates due to train crossings reduces the 
capacity of the roadway proportional to the length of time the traffic is stopped. As 
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seen in the table, the stopping of traffic for train crossings does not have a significant 
impact on the flow of traffic along Cherry Street. 


Under the 1996 "Build" condition, only Cordaville Road west of the site segment in 
the A.M. and P.M. roadway peak hours would operate at an level of service rating 
of "E". Although this roadway segment is listed as LOS "E", the segment can 
accommodate an additional 1050 vehicles or more before reaching capacity. 


Year 1996 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generator hours. The results of the A.M. 
and P.M. peak generator hour analysis are listed in Table 1.8-9 for the 1996 "No 
Build" and "Build" conditions. 


As shown in the table, under the 1996 "No Build" conditions, the Main Street/Front 
Street intersection would operate at a LOS "D" during the A.M. and P.M. peak 
generator hours. The northbound approach of Main Street would operate at a LOS 
"E". The Main Street/Summer Street intersection would operate at acceptable levels 
of service on all approaches during the P.M. peak generator hour. During the A.M. 
peak generator hour, the intersection would operate at an overall LOS "D", with the 
eastbound Summer Street approach operating at a LOS rating of "F". 


In the P.M. peak generator hour all the approaches of the Main Street/Union Street 
intersection will be operating at acceptable LOS ratings. In the A.M. peak generator 
hour the overall LOS rating for this intersection will be F*. This is due to the 
eastbound Union Street’s LOS rating being F*. The intersection of Union Street with 
Summer Street will see both the A.M. and P.M. overall peak generator hour LOS 
ratings of "F*". In the A.M. peak generator hour it is the eastbound Union Street 
approach which has the "F*" rating and in the P.M. peak generator hour it is the 
eastbound Union Street traffic which has the "F*" LOS rating. In addition to the 
approaches having a LOS rating of "F*", westbound Union Street has a LOS rating 
of "F" in the A.M. peak generator hour and southbound Summer Street will have a 
LOS rating of "E" in the P.M. peak generator hour. 


Under the "Build" condition, during the A.M. peak generator hour, the Main 
Street/Front Street intersection would operate at an overall acceptable LOS rating in 
both the A.M. and P.M. peak generator hours. The westbound Front Street approach 
will see a LOS rating of "E" in the P.M. peak generator hour. The Main 
Street/Summer Street intersection will be operating at acceptable LOS ratings in both 
peak generator hours. In the A.M. peak generator hour the overall LOS rating will be 
"E", due to the eastbound Summer Street approach being LOS rating "F" and the 
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southbound Main Street approach LOS rating being an "E". The intersection of Main 
Street/Union Street will see an overall LOS rating of "E" in both the A.M. and P.M. 
peak generator hours. This is due to the northbound Main Street approach’s A.M. and 
P.M. peak generator LOS rating being "E" and the eastbound Union Street approach’s 
LOS rating being "E" and "F" in the A.M. and P.M. peak generator hours. At the 
intersection of Union Street/Summer Street, the overall LOS rating will be an 
acceptable "D" in the A.M. peak generator hour and an unacceptable "F" in the P.M. 
peak generator hour. The westbound Union Street approach will have a LOS rating 
of "E" in the A.M. peak generator hour, while the southbound Summer Street 
approach will have a LOS rating of "F". During the P.M. peak generator hour all of 
the approaches will see a LOS rating of "E" or "F". 


As with the 1992 Existing condition analysis, approach capacities used for analysis 
of the intersections of Main Street with Front Street and Main Street with Summer 
Street were adjusted to account for the additional railroad gate closings. The signal 
timings were optimized to account for the changes in traffic volumes. 


Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.8-10. 
Under the 1996 "No Build" conditions, the analyzed intersections would generally 
operate at acceptable levels of service. The northbound left and right turns from 
Tilton Avenue to Pleasant Street would operate at a LOS "E" during the P.M. hour. 
The eastbound left turn from Pleasant Street to Main Street would operate at a LOS 
"E" and a LOS "E" during the A.M. and P.M. peak generator hours respectively. 
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Ashland-East 


Pleasant with High 
LT from WB Pleasant 
LT and RT from High 
Pleasant with Site’s West DW 
LT from WB Pleasant 
| Pleasant with Site East DW 
LT from Parking Lot 
RT from Parking Lot 
Pleasant with Tilton 
LT from WB Pleasant 
LT and RT from Tilton 





Main with Pleasant 
LT from NB Main 
LT from Pleasant 
RT from Pleasant 
| Cherry with Tilton 
LT from NB Cherry 
LT and RT from Tilton 
Summer with Cherry 
LT from EB Summer 
LT and RT from SB Cherry 
THRU and RT from WB Summer 
Union with Site’s South DW 
LT from EB Union 
LT from Parking Lot 





RT from Parking Lot 





LOS (Reserve Capacity-Vehicles) oo 


A.M. 


A(627) 











A(954) 


A(874) 





A(696) 
A(457) 





No Build 


PM 
eer. 


464) 


A(579) 
E(97) 


A(417) 
E(57) 
C(200) 


A(900) 


A(858) 


A(679) 
A(434) 








A.M. 


A(578) 


35) — 


A(647) 


D(172) 
A(590) 


A(644) 
D(122) 


A(499) 
F(-76) 
A(462) 


A(954) 


A(869) 


A(692) 


A(452) 


A(467) 
E(13) 


A(463) 


DRAFT EIR 





A(459) 
D(140) 


A(669) 


D(136) 
A(532) 


A(563) 
E(89) 


A(416) 
E(42) 
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Under the 1996 "Build" conditions, the analyzed intersection movements would 
generally operate at acceptable levels of service. The northbound left and right turns 
from Tilton Avenue to Pleasant Street would operate at a LOS "E" during the P.M. 
peak generator hour. The eastbound left turn from Pleasant Street to Main Street 
would operate at a LOS "F" during the A.M. peak generator hour, and at a LOS "E" 
during the P.M. peak generator hour. 


The additional intersections along Pleasant Street and Union Street at the proposed 
site driveways were also analyzed. The intersections at the proposed driveways 
would generally operate acceptably during both the A.M. and P.M. peak generator 
hours. Left turning traffic from the south driveway heading east on Union Street will 
have an A.M./P.M. LOS rating of "E" and "F", respectively. 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.8-11 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 











No Build Build 
Ashland-East 
A.M, P.M. A.M. P.M. 
Cordaville Road West of Site E(1221) | D(1347) | E(1250) E(1348) 
Pleasant Street East of Site D(1339) | D(1481) | E(1370) D(1472) 











SNe Street at aha Wibag Biete Erossine RES LSS) ate 1) ot a4) 






As shown in the table, for the "No Build" condition, all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS "E" under 
the "No Build" conditions, there is sufficient reserve capacity to accommodate over 
1,200 additional vehicles before reaching capacity. 


Under the "Build" condition, all roadway segments during the A.M. and P.M. peak 
generator hours would operate at an acceptable level of service. Although the 
roadway segment of Cordaville Road west of the site is listed as LOS "E", this road 
segment can accommodate an additional 1,250 vehicles or more before reaching 


Capacity. 
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The roadway segment analysis performed for Cherry Street at the railroad crossing 
demonstrates that additional gate closings during peak generator hours do not 
significantly impact the flow of traffic along Cherry Street. 


Year 1996 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.8-12 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


As shown in Table 1.8-12, no intersection would receive 10 percent or more of its 
1996 "Build" traffic from the proposed rail station during roadway peak hours. 


As shown in Table 1.8-12, no roadway segments would receive 10 percent on more 
of their 1996 "Build" traffic volume from the proposed commuter rail station during 
the A.M. and P.M. peak hours. 





















Peak Hours 
Intersection 
A.M. P.M. 

Pleasant with High 4.2% 4.3% | 

Pleasant and Site’s West Driveway 4.8% 4.5% 
Pleasant and Site East Driveway 5.0% 5.6% | 

Pleasant and Tilton | 1.2% 1.4% 

Main and Pleasant 0.8% 1.0% 

Main and Front 0.2% 0.3% 

Main and Summer 0.0% 0.0% 
Main and Union 6.1% 6.4% 
Cherry with Tilton 0.0% 0.0% | 
Summer with Cherry 0.3% 0.5% | 
Union with Summer 7.4% 8.9% | 
| Union with Site’s South Driveway 9.6% 9.5% | 
Roadway Segment | 

Cordaville Rd. West of Site 3.7% 4.5% 
Pleasant St. East of Site 1.3% | 1.5% | 
Cherry St. at Railroad Crossing 0.0% 0.9% | 
Site generated traffic as a percentage of total traffic = oe 
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Year 1996 Ashland Station Only 


To determine the impacts to the study area for the Ashland Station, if for some reason 
the other suburban stations are delayed in coming into service an "Ashland Station 
Only" analysis was performed. This analysis assumes that Ashland is the only station 
built by 1996 (in addition to a Worcester Station). As done for the year 1996 analysis 
the conditions will be a base "No Build" to be compared against a "Build" condition 
to determine the impacts of the commuter rail station. The standard assumptions 
were made that no significant changes, additions, or deletions will be made to the 
roadway network. 


The 1996 "No Build" volumes, for both peak hours and peak generator hours were 
previously presented and serve as the same base for the "Ashland Station Only" 
analysis as they did for the "Build All Stations" scenario. 


Year 1996 Trip Generation/Parking (Ashland Station Only) 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension should the service to Worcester include stopping only in Ashland in 
between Worcester and Framingham stations. The CTPS projected that by the year 
2011, a total of 2,701 persons are expected to utilize the railroad for daily round trip 
commuting into Boston, if adequate parking can be developed. 


In the year 1996, the proposed Ashland Station is projected to attract a total of 1,041 
daily round trip commuters. Twenty of these patrons would walk to the station, while 
an additional 82 patrons would be dropped off. Based upon an average automobile 
occupancy rate of 1.12, the remaining 939 Park’n’Ride patrons would result in a 
parking demand of 840 parking spaces. 


The patrons who will use the Ashland Station are projected to reside in the Towns 
of Ashland, Holliston, Hopkinton, Marlborough, Southborough, and Westborough. 
Based on the proposed station location, all 20 of the patrons who walk to the station 
will reside in the Town of Ashland. The number of patrons who originate from each 
Town during the peak commuting periods shown in Table 1.8-13. 


Six percent of the total ridership is expected to occur outside of the peak A.M. and 
P.M. commuting periods, thus the 1,041 daily ridership was reduced to 978 riders 
during the peak commuting hours. 
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Riders* 

Ashland 3a fees 
Holliston 262 
Hopkinton 92 


Marlborough 
Southborough 76 


Westborough 23 
Total 978 














Year 1996 Trip Distribution and Assignment (Ashland Station Only) 

Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will very depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Section 1.1 of this report. 


Table 1.8-14 lists projected distribution of ridership based on arrival/departure time 
in Boston. 
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Inbound Train Patrons 
192 
504A 317 
506A 317 
510 152 
Total 978 
Outbound Train Patrons 
515A 137 
519A Lah 
521A 226 
523A ag 
523 49 
Total 978 


[ec a A en ei ee Raa ES °c se 


Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 to 9:00 A.M. and 4:00 to 6:00 P.M. Thus, there because a need to analyze 
two peak hours; the roadway peak hour and the commuter rail stations peak 
generator hour. 


The peak generator hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Ashland Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 2 to 4 minutes on average. 


In Ashland the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak generator hours for the commuter rail station will be from 7:15 to 8:15 A.M. 
and from 5:30 to 6:30 P.M. 


Once the projected generated vehicle trips were distributed overtime, the resulting 
peak hour totals were assigned to the study are roadway system. Patrons who reside 
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in Ashland would utilize a variety of travel routes, depending on the location of their 
residence. Riders originating in towns outside that in which the station is located 
were assigned to the major roadways leading from their town to the proposed station. 


Patrons from Marlborough, Southborough, and Westborough would access the 
station’s northern parking lot via Cordaville Road. Patrons from Holliston would 
access the station’s southern parking lot via Main Street and Route 135. Patrons from 
Hopkinton will access the southern parking lot via Route 135. Actual routing was 
estimated based on the shortest travel time and distance from population centers. 
Figure 1.8-15 shows the percentage of station related traffic utilizing the study area 
roadways for the 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift form automobile 
only usage to automobile/rail usage to travel to Boston. Work vehicle trips will be 
of a shorter duration. Traffic volumes are expected to decrease along most portions 
of Route 135 and 126, Route 9, and the Mass Pike. Traffic volumes are expected to 
increase on the sections of Cordaville Road, Main Street, Pleasant Street, and Union 
Street near the commuter rail station. 


Year 1996 "Build" Traffic Volumes (Ashland Station Only) 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected 1996 "No Build" traffic volumes 
e Traffic specifically diverted to the proposed Ashland Rail Station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Ashland Center, which includes Pleasant Street, 
Union Street, and Main Street. The existing vehicle trips would not be generated as 
completely new trips. The vehicles currently by-passing the site were assigned to the 
roadway network as if they were new trips. No attempt was made to account for the 
reductions in volume on specific roadways including Pleasant Street. This results in 
a "worst case" analysis. Figures 1.8-16 and 1.8-17 show the A.M. and P.M. peak hour 
traffic volumes. Figures 1.8-18 and 1.8-19 show the A.M. and P.M. peak generator 
hour traffic volumes. 


Year 1996 Peak Hour Levels of Service (Ashland Station Only) 


The same study area elements that were analyzed under the 1992 existing conditions 
were analysis under the 1996 "No Build" and "Build" Ashland Station Only 
conditions. The analysis was performed using the "all else being equal" assumption 
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this assumes that the traffic volumes are the only parameter in the analysis to change 
from the existing conditions. Roadway geometrics remain unchanged. Signal timings 
for the 1996 "No Build" conditions were not changed from the existing conditions. 
For the 1996 "Build" condition, signal timings were optimized. Normal maintenance 
of traffic signals includes the recounting and retiming of traffic signals to account for 
changes in travel patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.8-15 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 1996 "No Build" and 
"Build" Ashland Station Only conditions. Under the 1996 "No Build" conditions, the 
Main Street/Front Street intersection would operate at an overall acceptable level of 
service. During the A.M. peak hour, the northbound approach of Main Street would 
operate at a LOS rating of "E". During the P.M. peak hour, the southbound approach 
of Main Street would operate at a LOS rating of "E". 






















* 





Ashland Station-East 


10S (Average Vehicle Stopped Delay in Seconds) 








E(64.9) 





F(64.7) 





Calculation of average vehicle stopped delay is not valid when volumes exceed capacity by 20% or more 








Ashland-East NaiBulle ei AeBuild | 0 
A.M. P.M. A.M. P.M, 
Main with Front D(32.2) D(33.6) B(10.9) C(21.1) 
Westbound C(23.2) Le ea) D(33.5) F(60.6) 
Northbound E(48.7) 1522) B(10.0) A(4.5) 
Southbound B(9.4) E(47.1) A(2.3) CUS.) 
Main with Summer E(42.3) B(13.8) E(56.2) B(7.5) 
Eastbound F(68.8) C(18.9) F(139) D(24.2) 
Wesind Caza 
Northbound B(13.3) B(7.9) B(14.9) A(2.9) 
Southbound F(68.1) B(14.9) F(68.3) B(5.2) 
Main with Union F* D(28.4) E(41.7) 
Eastbound ee C(17.8) D(36.4) E(54.8) 
Westbound B(8.0) E(58.2) B(8.8) E(40.5) 
Northbound C(15.8) B(12.6) E(43.1) E(46.9) 
Southbound B(7.2) C(16.0) B(13.9) C3) 
Union with Summer he Es D(25.2) F(92.8) 
Eastbound ES B(13.6) C(18.0) E(47.6) 
Westbound F(66.8) eee D(29.4) F(114) 
Southbound B(14.2) 


F(150) 
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Under the 1996 "Build" Ashland Station Only condition, the Main Street/Front Street 
intersection would operate at an overall acceptable level of service rating if the signal 
timings are optimized in both the A.M. and P.M. peak hours. Only the westbound 
approach will see an unacceptable LOS rating of "F" and only in the P.M. peak hour. 


Under the 1996 "No Build" condition, the Main Street/Summer Street intersection 
would operate at an acceptable LOS rating on all approaches during the P.M. peak 
hour. During the A.M. peak hour, the intersection would operate at an overall LOS 
rating of "E" with the eastbound approach of Summer Street and the southbound 
approach of Main Street operating at A LOS rating of "F". 


Under the 1996 "Build" condition, the Main Street/Summer Street intersection with 
optimized timing, would operate at LOS "E" in the A.M. peak hour with both the 
eastbound and southbound approaches at LOS "F". During the P.M. peak hour, the 
intersection will function at LOS "B" with all approaches operating acceptably,. 


In the "No Build" condition, the Main Street/Union Street intersection will function 
at an unacceptable LOS "F" in the A.M. peak hour. The eastbound approach will also 
operate at LOS "F". In the P.M. peak hour the intersection operates acceptably. The 
westbound approach will be at LOS "E". 


With optimization of the signal timing, the intersection will improve to LOS "D" in 
the A.M. peak hour "Build" condition. The northbound approach will operate at LOS 
"E". Level of service will decline to LOS "E" in the P.M. peak hour with three 
approaches also operating at LOS "E". 


In the "No Build" condition, the Union Street/Summer Street intersection will operate 
at LOS "F" in both peak hours. Both the eastbound and westbound approaches will 
function at LOS "F". 


In the "Build" condition, operations at the intersection can be improved to an 
acceptable level of service in the A.M. peak hour by improving the signal timing. In 
the P.M. peak hour, level of service will be reduced to LOS "E". Three of the 
approaches will also operate at LOS "E" in the P.M. peak hour. 


Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" Ashland Station Only conditions using the same methodology as with the 
existing conditions analysis. Results of the A.M. and P.M. peak roadway hour analysis 
for the year 1996 "No Build" and "Build" Ashland Station Only conditions are listed 
in Table 1.8-16. Under the 1996 "No Build" conditions, most of the intersection 
movements would operate at an acceptable level of service. The northbound left and 
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right turn movements from Tilton to Pleasant Street would operate at a LOS rating of 
"E" during both the A.M. and P.M. peak hours. The eastbound left turn movement 
from Pleasant Street onto Main Street would operate at a LOS rating of "F" during 
both the A.M. and P.M. peak hours. 





No Build eee? ruil 


| A.M. A.M. P.M. 


Ashland-East 


| Pleasant with High 


ahah ats» 
A(552) 





LT from WB Pleasant A(635) A(433) 
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Under the 1996 "Build" conditions, most of the analyzed intersections would operate 
at acceptable levels of service. The northbound left and right turns from Tilton Street 
to Pleasant Street would operate at a LOS rating of "E" during the A.M. and P.M. 
peak hours. The eastbound left turn from Pleasant Street to Main Street would 
operate at a LOS rating of "F" during both the A.M. and P.M. peak hours. 


In addition to the intersections analyzed under the 1992 existing and 1996 "No 
Build" scenarios, the intersections of the proposed station access driveways to 
Pleasant Street or Union Street were analyzed under the 1996 "Build" conditions. As 
shown in Table 1.8-16, generally the movements at these intersections would operate 
at an acceptable level of service during both the A.M. and P.M. peak hours. The 
southbound left turns from the south driveway to eastbound Union Street will have 
A.M./P.M. peak hour LOS ratings of "E"/"F", and the in the P.M. peak hour the 
northbound left turning traffic from the east driveway to westbound Pleasant Street 
will see a LOS rating of "E". 


Road Segments 


The roadway segments discussed in the existing conditions wee also analyzed for 
level of service under the 1996 "No Build" and "Build" Ashland Station Only 
conditions. Table 1.8-17 lists the results of this analysis for the A.M. and P.M. peak 
hours. 











No Build Build 
Ashland-East 
A.M. P.M. A.M. P.M. 
Cordaville Road West of Site E(1151) | E(1160) | E(1052) E(961) 
Pleasant Street East of Site D(1284) | D(1296) | D(1295) | D(1274) 
Cherry Street at Railroad Grade ste: C(1713) C(1802) (1390) C(1638) 








The umber i in parenthesis is s called the reserve @ capaci o a ad. Reserve c capacity is is the additional traffic 








As shown in the table in the "No Build" condition, all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS rating of 
"E" under the "No Build" conditions, there is sufficient reserve capacity to 
accommodate over 1,100 additional vehicles before reaching capacity. 


The Cherry Street road segment was selected for analysis due to the existing at-grade 
railroad crossing. Closing of the gates due to train crossings reduces the capacity of 
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the roadway proportional to the length of time the traffic is stopped. As seen in 
Table 1.8-17, the stopping of traffic for train crossing does not have a significant 
impact on the flow of traffic along Cherry Street. 


Under the 1996 "Build" condition, only the Cordaville Road segment west of the site 
in the A.M. and P.M. roadway peak hours would operate at a level of service rating 
of "E". Although this roadway segment is listed as a LOS rating of "E" the segment 
can accommodate an additional 950 vehicles or more before reaching capacity. 


Year 1996 Peak Generator Hour Level of Service (Ashland Station Only) 


Signalized Intersections 


Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.8-18 for the 1996 
"No Build" and "Build" conditions. 


As shown in the table, under the 1996 "No Build" conditions, the Main Street/Front 
Street intersection would operate at a LOS rating of "D" or better during the A.M. and 
P.M. peak hours. The northbound approach of Main Street would operate at a LOS 
rating of "E". The Main Street/Summer Street intersection would operate at acceptable 
levels of service an all approaches during the P.M. peak generator hour. During the 
A.M. peak generator hour, the intersection would operate at an overall LOS rating 
of "D", with the eastbound Summer Street approach operating at a LOS rating of "F". 


In the P.M. peak generator hour all the approaches of the Main Street/Union Street 
intersection will be operating at acceptable LOS ratings. In the A.M. peak generator 
hour the overall LOS rating for this intersection will be F*, this is due to the 
eastbound Union Street LOS rating being F*. The intersection of Union Street with 
Summer Street will see both the A.M. and P.M. peak generator hour overall LOS 
rating of "F*". In the A.M. peak generator hour it is the eastbound Union Street 
approach which has the "F*" rating. In the P.M. peak generator hour it is the 
eastbound Union Street traffic which has the "F*" LOS rating. In addition to the 
approaches having a LOS rating of "F*", the westbound Union Street has a LOS 
rating of "F" in the A.M. peak generator hour and the southbound Summer Street 
approach will have a LOS rating of "E" in the P.M. peak generator hour. 


Under the "Build" condition, during the A.M. peak generator hour, the Main 
Street/Front Street intersection would operate at an overall acceptable LOS rating in 
both the A.M. and P.M. peak generator hours. The westbound Front Street approach 
will see a LOS rating of "E" in the P.M. peak generator hour. In the P.M. peak 
generator hour the Main Street/Summer Street intersection will be operating at 
acceptable LOS ratings on all approaches. In the A.M. peak generator hour the 
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overall LOS rating will be "E", due to the eastbound Summer Street approach LOS 
rating being "F" and the southbound Main Street approach LOS rating being an "E". 
The intersection of Main Street/Union Street will see an overall LOS rating of "E" in 
both the A.M. and P.M. peak generator hours. This is due to the northbound Main 
Street approach’s A.M. and P.M. peak generator LOS rating being "E" and the 
eastbound Union Street approach’s LOS rating being "E" and "F" in the A.M. and 
P.M. peak generator hours, respectively. At the intersection of Union Street/Summer 
Street, the overall LOS rating will be "D" in the A.M. peak generator hour and an 
unacceptable "F" in the P.M. peak generator hour. The westbound Union Street 
approach will have a LOS rating of "E" in the A.M. peak generator hour, while the 
southbound Summer Street approach will have a LOS rating of "F". During the P.M. 
peak generator hour all of the approaches will see a LOS rating of "E" or "F". 


As with the 1992 existing conditions analysis, the approach capacities used for the 
analysis of the intersections of Main Street with Front Street and Main Street with 
Summer Street and Homer Avenue were adjusted to account for the additional 
railroad gate closings. The signal timings were optimized to account for the changes 
in traffic volumes. 
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Build 








se aot A.M. P.M. A.M. P.M. 
Main with Front B(9.3) CCl Zo) 
Westbound C(22.8) D(25.5) D(29.8) E(47.6) 
Northbound E(49.6) B(14.3) B(8.1) A(4.5) 
Southbound B(8.3) D(38.1) A(2.1) B(13.0) 
Main with Summer D(35.2) C(17.7) E(47.4) B(7.5) 
Eastbound F(86.3) C(18.5) F(117) D(25.5) 
Westbound C(16.6) C(16.7) C(16.7) C(1577) 





Northbound B(13.5) B(7.7) | C(16.5) | A(2.5) | 
Southbound D(35.9) | C(21.4) | £(51.6) | B(5.5) _ 


| 











Main with Union Ee C(19.5) E(40.3) E(44.0) 
Eastbound ES C(16.7) E(56.1) F(71.0) | 
Westbound B(8.0) | D(32.9) | B(11.9) | D(25.4) | 
Northbound C(15.8) | B(10.2) | (45.7) | E(50.6) | 











B(14.8) D(25.1) 


Union with Summer b eee F* D(37.7) | F(81.7) 


Southbound | B(7.2) B(14.6) 





















E(42.5) 











Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.8-19. 
Under the 1996 "No Build" conditions, the analyzed intersections would for the most 
part operate at acceptable levels of service. The northbound left and right turns from 
Tilton Avenue to Pleasant Street would operate at a LOS rating of "E" during the P.M. 
peak generator hour. The eastbound left turn from Pleasant Street to Main Street 
would operate at a LOS rating of "F" and a LOS rating of "E" during the A.M. and 
P.M. peak generator hours, respectively. 
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Under the 1996 "Build" the Ashland Station only conditions, the analyzed 
intersections would generally operate at acceptable levels of service. The northbound 
left and right turns from Tilton Avenue to Pleasant Street would operate at a LOS 
rating of "E" during the P.M. peak generator hour. The eastbound left turn from 
Pleasant Street to Main Street would operate at a LOS rating of "F" during the A.M. 
peak generator hour, and at a LOS rating of "E" during the P.M. peak generator hour. 


The intersections of the site driveways along Pleasant Street and Union Street would 
generally operate at an acceptable level of service during both the A.M. and P.M. 
peak generator hours. The left turning traffic from the south driveway heading east 
on Union Street will have an A.M./P.M. LOS rating of "E"/"F", respectively. 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
levels of service under the 1996 "No Build" and "Build" Ashland Station Only 
conditions. Table 1.8-20 lists the results of this analysis for the A.M. and P.M. peak 
generator hours. 





No Build | Build 
Ashland-East 
A.M. PM. | AM. P.M. 


Japp aa tO 
Cordaville Road West of Site E(1221) | D(1347) | E(1055) E(1148) 
Ot 


Pleasant Street East of Site D(1339) | D(1481) | D(1370) | D(1575) 
C(1684) | C(1834) 


























As shown in the table, for the "No Build" condition all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS rating of 
"E" under the "No Build" conditions, there is sufficient reserve capacity to 
accommodate over 1,200 additional vehicles before reaching the LOS rating of "F". 


Under the "Build" Ashland Station Only conditions, all roadway segments during the 
A.M. and P.M. peak generator hours would operate at an acceptable level of service. 
Although several roadway segments of Cordaville Road west of the site is listed as 
a LOS rating of "E", this road segment accommodates an additional 1,250 vehicles 
or more before reaching capacity. 
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The roadway segment analysis performed for Cherry Street at the railroad crossing 
demonstrates that additional gate closing during the peak generator hours do not 
significantly impact the flow of traffic along Cherry Street. 


Year 1996 Ten Percent of Traffic Analysis (Ashland Station Only) 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.8-21 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


As shown in the Table 1.8-21, four intersections would have 10 percent or more of 
their traffic from the proposed rail station during the roadway peak hours. The 
intersections are: 


e Pleasant Street with High Street 

e Pleasant Street with Site’s West Driveway 
e Pleasant Street with Site’s East Driveway 

e Pleasant Street with Site’s South Driveway 


One roadway segment would receive over 10 percent from the proposed rail station. 
Cordaville Road, west of the site’s driveways, would exceed the 10 percent criteria 
during the A.M. and P.M. peak hours. 


The portion of total "Build" traffic exceeding 10 percent ranges from 10.4 percent to 
13.3 percent. 
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Analysis (Ashland Station Only) 


Intersection 
A.M. P.M. 


_ Pleasant with High 12.3% 12.2% 





' Pleasant and Site’s West Driveway 11.8% 12.9% 


Pleasant and Site East Driveway 
| Pleasant and Tilton 
Main and Pleasant 
Main and Front 
Main and Summer 
Main and Union 
Cherry with Tilton 0.0% 
Summer with Cherry 0.5% 
Union with Summer 

9.6% 
12.7% 
1.7% 
0.0% | 











Union with Site’s South Driveway 10.4% 
Roadway Segment 


Cordaville Rd. West of Site 


Pleasant St. East of Site 











Cherry St. at Railroad Crossing 


Year 2001 Conditions 


Similar to the year 1996 conditions, an analysis was performed for the projected "No 
Build" and "Build" traffic conditions in the year 2001. Procedures and methodology 
for this analysis were the same as in the 1996 condition analysis. A detailed 
description of the analysis methodology is presented in Section 1.1 of this report. 


Year 2001 "No Build" Traffic Volumes 


To determine the year 2001 "No Build" traffic volumes, the traffic volumes under the 
1996 "No Build" conditions were adjusted based on anticipated growth in population 
and employment throughout the region. A growth rate of 1.5 percent per year was 
applied to the 1996 "No Build" traffic volumes. At this time, no significant 
developments are planned proximate to the study area. Figures 1.8-20 and 1.8-21 
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show the projected 2001 "No Build" traffic volumes within the study area for the 
A.M. and P.M. roadway peak hour. Figures 1.8-22 and 1.8-23 show the projected 
year 2001 "No Build" traffic volumes within the study area for the A.M. and P.M. 
peak generator hours. 


Year 2001 Trip Generation/Parking 


Minor shifting is expected to occur in the town of origin of the patrons utilizing the 
proposed Ashland Station as presented in the 1996 conditions. The Massachusetts 
Central Transportation Planning Staff (CTPS) performed an analysis of projected 
ridership on the proposed commuter rail extension in the year 2001. CTPS projected 
that a total of 2,300 persons are expected to utilize the railroad for daily round trip 
commuting into Boston. The proposed Ashland station is projected to attract 837 of 
these commuters. Twenty of these patrons would walk to the station, and 65 would 
be dropped off. Based upon an average automobile occupancy rate of 1.12, the 752 
remaining patrons would result in a parking demand of 671 spaces. 


These patrons are projected to reside in the Towns of Ashland, Holliston, Hopkinton, 
Marlborough, Southborough, Upton, and Westborough. Based on the station’s 
proposed location, all 20 of the patrons who walk to the station will originate in the 
Town of Ashland. The number of peak period commuting patrons originating from 
each Town are shown in Table 1.8-22. 


Six percent of the total ridership is expected to occur outside of the peak A.M. and 
P.M. commuting periods, thus the 837 daily ridership was reduced to 788 riders 
during the peak commuting hours. 











Holliston 281 
Hopkinton 50 
Marlborough 24 
Southborough 29 
ROE eMC Nea |e acaba bat ioe | 
Westborough 4 
Total 788 
| Aduated for peak period demand : : : 





_ ** Includes 19 walk trips from Ashland 
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Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, of even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier of later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand the those that depart at other times. 


The distribution of ridership per train is the same as under the 1996 conditions. 
Table 1.8-23 lists the typical distribution of ridership based on arrival/departure time 
in Boston. 













Distribution 
Inbound Train Patrons 
502A 154 
504A 256 
506A 256 
| 510 122 
Total 788 
Outbound Train Patrons 
515A 110 
519A 183 
521 182 
521A 274 
J25 She 
Total 788 











Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Ashland would utilize a variety of travel routes, depending on the location of their 
residence. Due to the minor shifts in town of origin of the patrons addressed 
previously, the percentage of site generated traffic on the study area roadways is 
slightly different than under the 1996 conditions. 


Riders originating in towns outside that in which the station is located were assigned 
to major roadways. Patrons from Marlborough, Southborough, and Westborough 
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would access the station via Cordaville Road. Patrons from Holliston, Hopkinton, and 
Upton would access the station via Union Street. 


Actual routing was estimated based on shortest travel time and distance from 
population centers. Figure 1.8-24 shows the percentage of station related traffic 
utilizing the study area roadways. 


Year 2001 "Build" Traffic Volumes 


Traffic volumes under the year 2001 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Ashland rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Ashland Center, which includes Pleasant Street. 
The existing vehicle trips would not be generated as completely new trips. The 
vehicles currently by-passing the site were assigned to the roadway network as if they 
were new trips. No attempt was made to account for the reduction in volume on 
specific roadways including Pleasant Street. This results in a "Worst case" analysis. 
Figures 1.8-25 and 1.8-26 show the A.M. and P.M. peak roadway hour traffic 
volumes respectively. Figures 1.8-27 and 1.8-28 show the A.M. and P.M. peak 
generator hour volumes. 


Year 2001 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing and 1996 
"No Build" conditions were analyzed under the 2001 "No Build" and "Build" 
conditions. The analysis was performed using the "all else being equal" assumption. 
The traffic volumes are the only parameter in the analysis that changes from the 
existing conditions. Roadway geometrics remain unchanged. Signal timings for the 
2001 "No Build" condition were not changed from the existing conditions. For the 
2001 "Build" condition, signal timings were optimized. Normal maintenance of traffic 
signals includes the recounting and retiming of traffic signals to account for changes 
in travel patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.8-24 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 2001 "No Build" and 
"Build" conditions. Under the 2001 "No Build" conditions, the Main Street/Front 
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Street intersection would operate at level of service rating of "E" in the A.M. and P.M. 
peak hours. The "E" overall LOS rating is due to the northbound Main Street 
approach in the A.M. peak hour and the southbound Main Street approach in the 
P.M. peak hours having a LOS rating of "F". 


Ashland-East 


Main with Front 
Westbound 
Northbound 
Southbound 

| Main with Summer 

Eastbound 

Westbound 

Northbound 

Southbound 


Westbound 








Northbound 
Southbound 
Union with Summer 
Eastbound 
Westbound 
Southbound 
LOS (Average Vehicle Seed Delay in Seconds) 











No Build 


A.M. 
E(46.5) 
(23:5) 
F(74.2) 
B(11.9) 

F* 
F(95.8) 
C{T7.5) 
C(16.7) 

Ex 


B(8.2) 
C(22.6) 
B(7.2) 
F* 
F* 
F(101) 





B(14.6) | 















P.M. A.M. 
E(43.3) B(12.0) 
D(25.9) D(38.9) 
C(17.4) B(10.1) 
F(65.3) A(2.9) 
C(19.9) fe 





C(19.4) Fe 
C(17.1) C(21.9) 
B(9.0) C(20.6) 
C(25.0) ha 


Main with Union Fe E(45.6) E(50.7) Fe 
Eastbound Fs D(25.0) F(60.3) le 





B(9.0) 
F(70.4) 


F(93.9) 
D(26.9) 














-C(22.5) B(14.5) 
ES D(34.6) 
B(14.8) C(24.5) 
ry E(42.2) 





F(99.2) F(84.8) 


| * Calculation of average vehicle stopped delay is not valid when volumes exceed capacity by 20% or more 















P.M. 
D(30.7) 
F(75.5) 

B(5.2) 
D(28.5) 
B(9.4) 





D(29.1) 

C(16.8) 
A(3.2) 
B(7.3) 





C(23.1) 
Fx 
Fx 
Fx 
F* 








Under the 2001 "Build" conditions with the retiming of the traffic signals, the Main 
Street/Front Street intersection would operate at acceptable LOS ratings during both 
the A.M. and P.M. peak hours. The westbound approach of Front Street would 


operate at a LOS "F" during the P.M. 


Ashland Station-East 


peak hour. 
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Under the 2001 "No Build" conditions, the Main Street/Summer Street intersection 
would operate at LOS "F*" during the A.M. peak hour, with the southbound and 
eastbound approaches operating at a LOS rating of "F*" and "F". During the P.M. 
peak hour the overall intersection and all the approaches will be operating an 
acceptable LOS ratings. 


Under the 2001 "Build" conditions with the retiming of the traffic signals, the Main 
Street/Summer Street intersection would operate at an overall LOS rating of "F*" 
during the A.M. peak hour. This rating is due to both the eastbound Summer Street 
approach and southbound Main Street approach having LOS ratings of "F*". During 
the P.M. peak hour the overall LOS rating and the LOS rating for all the approaches 
will be acceptable. 


Under the 2001 "No Build" conditions, the Main Street/Union Street intersection 
would operate and the overall LOS rating of "F*" in the A.M. peak hour and "E" in 
the P.M. peak hour. The A.M. overall "F*" rating is due to the eastbound Union 
Street approaches "F*" LOS rating. The P.M. overall "E" is due to the westbound 
Union Street approaches LOS rating of "F". 


Under the 2001 "Build" conditions with the signal timings optimized, the Main 
Street/Union Street overall LOS ratings will be "E" in the A.M. peak hour and "F*" 
in the P.M. peak hour. The A.M. peak hour overall LOS rating of "E" is due to the 
eastbound Union Street approach and the northbound Main Street approach having 
a LOS rating of "F". The P.M. peak hour overall LOS rating of "F*" is due to the 
eastbound and westbound Union Street and the northbound Main Street approach 
having "F*" LOS ratings. 


Under the 2001 "No Build" conditions, the Union Street/Summer Street intersection 
would operate at the overall LOS rating of "F*" in both the A.M. and P.M. peak 
hours. In the A.M. peak hour the overall "F*" LOS rating is caused by the eastbound 
Union Street approach LOS rating of "F*" and the westbound Union Street approach 
LOS rating of "F". In the P.M. peak hour the overall "F*" LOS rating is due to the 
westbound Union Street approach LOS rating of "F*" and the southbound Summer 
Street approach LOS rating of "F". 


Under the 2001 "Build" conditions with the retiming of the traffic signals the Union 
Street/Summer Street intersection will operate at the overall LOS rating of "D" in the 
A.M. peak hour and the overall LOS rating of "F*" in the P.M. peak hour. During the 
A.M. peak hour the westbound Union Street approach will see a LOS rating of "E" 
and the southbound Summer Street approach will see a LOS rating of "F". During the 
P.M. peak hour all the approaches will see a LOS rating of "F*". 


ee 
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Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as with 
the existing condition analysis. Results of the A.M. and P.M. peak roadway hour 
analysis are listed in Table 1.8-25. Under the 2001 "No Build" conditions, the 
intersection movements would generally operate at acceptable levels of service. The 
northbound left and right turn movements from Tilton Avenue to Pleasant Street 
would operate at a LOS rating of "E" during the A.M. peak hour and "F" during the 
P.M. peak hour. The eastbound left turn movement from Pleasant Street onto Main 
Street would operate at a LOS rating of "F" during both the A.M. and P.M. peak 
hours and the eastbound right turn movement will operate at a LOS rating of "E" 
during the P.M. peak hour. 


Under the 2001 "Build" conditions, the analyzed intersections would for the most 
part operate at acceptable levels of service. The northbound left and right turns from 
Tilton Street to Pleasant Street would operate at a LOS ratings "E" and "F" during the 
A.M. and P.M. roadway peak hours, respectively. The eastbound left turn from 
Pleasant Street to Main Street would operate at a LOS "F" during both the A.M. and 
P.M. peak hours and the eastbound right turn would operate at a LOS "E" during the 
P.M. peak hour. 


In addition to the intersections analyzed under the 1992 Existing and 2001 "No 
Build" scenarios, the intersections of the proposed station access driveways to 
Pleasant Street or Union Street were analyzed under the 2001 "Build" conditions. As 
shown in the Table, the movements at these intersections would generally operate 
at acceptable levels of service during both the A.M. and P.M. roadway peak hours. 
During the A.M. peak hour, the left turn movement from the site’s east driveway 
would operate at a LOS "E". During the A.M. and P.M. peak hours the site’s south 
driveway traffic turning left to eastbound Union Street will have a LOS rating of 
22 Sa bal 
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No Build Build 
Ashland-East {ft 
A.M. P.M. A.M. P.M. 
| Pleasant with High | 
LT from WB Pleasant A(608) A(404) A(572) A(401) 
LT and RT from High B(314) D(116) C(284) D(101) 
Pleasant with Site’s West DW 
LT from WB Pleasant - - | A(559) A(567) 
Pleasant with Site East DW 
LT from Parking Lot - - D(113) E(49) 





RT from Parking Lot - - | A(487) A(438) 


Pleasant with Tilton 


LT from WB Pleasant A(567) A(469) A(567) A(456) 
{A Eee eee 


LT and RT from Tilton E(66) F(-2) E(63) E(-6) 
Main with Pleasant | 

LT from NB Main A(443) C(243) A(438) C(242) 

LT from Pleasant F(-115) F(-31) F(-118) F(-43) 

RT from Pleasant B(383) E(81) B(383) E(75) 
Cherry with Tilton | | 

LT from NB Cherry A(1117) A(1062) A(1117) A(1062) 








LT and RT from Tilton A(942) A(832) A(942) A(832) | 

Summer with Cherry 

LT from EB Summer A(831) A(757) A(829) A(757) | 

| LT and RT from SB Cherry | A(680) A(557) A(678) A(556) | 
THRU and RT from WB Summer | A(416) B(300) A(414) C(229) 


Union with Site’s South DW 


eee 
LT from EB Union - - A(487) B(303) 


LT from Parking Lot - - E(13) F(-128) 
) 



























RT from Parking Lot - - A(449 





D(180) 








LOS (Reserve Capacity-Vehicles) S 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.8-26 lists 
the results of this analysis for the A.M. and P.M. peak roadway hours. 


As shown in the table, all of the roadway segments analyzed would operate at 
acceptable levels of service. Although the section of Cordaville Road west of the 
proposed station, and Pleasant Street east of the site are listed as operating at a LOS 
"E" under the "No Build" and "Build" conditions, there is sufficient reserve capacity 
to accommodate over 900 additional vehicles before reaching capacity. 


































No Build Build 
Ashland-East eee anal ina c+ een Pa a One | 
A.M. | P.M. | A.M. P.M. 

" Cordaville Road West of Site E(1072) (1079) E(1059) | E(983) 
SSS eS GES ean Fa aR | RENE SS es (a eR | 
Pleasant Street East of Site E(1203) | E(1215) | E(1200) E(1179) 
Cherry Street at Railroad Grade Crossing C(1689) | C(1780) | D(1556) | D(1616) 
a PS 





The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. As seen in the tables, the stopping of traffic for train 
crossings does not have a significant impact on the flow of traffic along Cherry Street. 


Year 2001 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.8-27 for the 2001 
"No Build" and "Build" conditions. 


As shown in the table, under the 2001 "No Build" conditions, the Front Street/Main 
Street intersection would operate at a LOS "E" during the A.M. peak hour, with the 
northbound approach operating at a LOS "F". During the P.M. peak hour the 
southbound Main Street approach will operate at a LOS rating of "E". 
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No Build 
A.M. P.M. 





Ashland-East 





A.M. P.M. 








Main with Front E(47.8) D(36.8) B(12.0) C(24.9) 
Westbound C(23.0) D(26.0) D(35.0) F(61.9) 
Northbound F(75.1) Gll5:2) B(11.5) A(5.0) 
Southbound B(9.8) E(53.1) A(2.4) C(21.4) 

Main with Summer F* D(28.9) ee B(9.6) 
Eastbound F(118) C(18.9) = D(30.7) 
Westbound C(16.7) C(16.8) C(20.5) C(16.4) 
Northbound C(16.9) B29) 




















Southbound D(39.6) 



















_ Main with Union F* D(29.9) F(64.2) F* 

| Eastbound Pe C227) F(106) ba 
Westbound B(8.2) E(54.3) B(13.2) ie 

Northbound C(22.6) | C(16.9) | F(63.8) F* 

Southbound B(7.4) | C(19.6) | C(15.0) | D(29.1) 





Eastbound ae B(13.8) D(36.0) hs 
Westbound F(97.2) E(70.9) -* 
Southbound B(14.5) F(61.3) F* 


- Union with Summer F* E(54.4) F* 
x 




















Under the "Build" condition with the signal retimed the A.M. peak generator hour 
can see all the approaches operating at acceptable LOS ratings with only the 
westbound Front Street approach seeing the LOS rating of "F" during the P.M. peak 
hours. 


Under the "No Build" condition the intersection of Main Street/Summer Street will 
see an overall LOS rating "F*" during the A.M. peak generator hour with an 
acceptable overall LOS rating during the P.M. peak generator hour. The "F*" rating 
on the A.M. peak generator hour is caused by the southbound Main Street 
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approaches LOS rating of "F*" and the eastbound Summer Street approaches LOS 
rating of "F". 


Under the "Build" condition with the signal retimed the overall LOS rating will be 
"F*" for the A.M. peak generator hour. This is due to the eastbound Summer Street 
and southbound Main Street LOS rating being "F*". 


Under the "No Build" condition the intersection of Main Street/Union Street will have 
an overall LOS rating of "F*" in the A.M. peak generator hour. The "F*" rating is due 
to the eastbound Union Street approach having a LOS rating of "F*" During the P.M. 
peak generator hour only the westbound Union Street approach will see LOS rating 
Orntc 


Under the "Build" condition with signal retiming the overall LOS rating will be "F" 
and "F*" in the A.M. and P.M. peak generator hours. The A.M. peak generator hour 
LOS rating of "F" is due to the eastbound and northbound approach is having LOS 
ratings of "F". The P.M. peak generator hour LOS rating of "F*" is due to the 
eastbound, westbound, and northbound approach is having a LOS rating of "F*". 


Under the "No Build" condition the intersection of Union Street/Summer Street will 
have an overall LOS rating of "F*" in both the A.M. and P.M. peak generator hours. 
The A.M. peak generator LOS rating is due to the eastbound Union Street approach 
having of LOS rating of "F*" and the westbound Union Street approach having a LOS 
rating of "F". The P.M. peak generator hours LOS rating is due to the westbound 
Union Street approach LOS rating being "F*" and the southbound Summer Street 
approach LOS rating being "F". 


Under the "Build" condition with signal retimings the A.M. peak generator hour 
overall LOS rating will be "E" due to the westbound and southbound approaches 
having a LOS rating of "F". The P.M. peak generator hour overall LOS rating will be 
"F*" along with all of the approaches. 


As with the previous "No Build" and "Build" condition analysis, the approach 
capacities for analyzing the intersections of Main Street with Front Street and Main 
Street with Summer Street and Homer Avenue were modified to account for the gate 
closings of the at-grade railroad crossing separating these intersections. 


Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.8-28. 
Under the 2001 "No Build" conditions, the analyzed intersections would generally 
operate at acceptable levels of service. The northbound left and right turns from 
Tilton Avenue to Pleasant Street would operate at a LOS "E" during the P.M. hour. 
The eastbound left turn from Pleasant Street to Main Street would operate at a LOS 
"F" and a LOS "E" during the A.M. and P.M. peak generator hours respectively. 
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Under the 2001 "Build" conditions, the analyzed intersections would generally 
operate at acceptable levels of service. The northbound left and right turns from 
Tilton Avenue to Pleasant Street would operate at a LOS "E" during both the A.M. 
and P.M. peak generator hours. The eastbound left turn from Pleasant Street to Main 
Street would operate at a LOS "F" and a LOS "E" during both the A.M. and P.M. 
peak hours. 


The intersections of the sites driveways with Pleasant Street and Union Street were 
also analyzed. The left turn movement from the Site’s east driveway to westbound 
Pleasant Street will have a P.M. peak hour LOS rating of "E". The left turn movement 
from the south driveway to eastbound Union Street will have an A.M. and P.M. peak 









































ey ang nee No Build Build 
A.M. P.M. A.M. P.M. 

Pleasant with High 

LT from WB Pleasant A(600) A(428) A(541) A(423) 

LT and RT from High B(306) D(129) C(259) D(106) 
Pleasant with Site’s West DW 

LT from WB Pleasant . - A(606) A(640) 
Pleasant with Site East DW 

LT from Parking Lot - - D(147) 

RT from Parking Lot - - A(565) A(502) 
Pleasant with Tilton etree 

LT from WB Pleasant A(615) A(543) A(613) A(526) 

LT and RT from Tilton D(101) E(66) E(94) 

| Main with Pleasant 

LT from NB Main A(456) B(365) A(448) B(364) 

LT from Pleasant F(-105) E(28) F(-110) E(11) 

RT from Pleasant A(420) D(140) B(419) D(132) 
Cherry with Tilton 

LT from NB Cherry A(1117) A(1090) A(1117) A(1090) 

LT and RT from Tilton A(947) A(886) A(947) A(886) 
Summer with Cherry 

LT from EB Summer A(850) A(835) A(845) A(835) 

LT and RT from SB Cherry A(649)_ | A(661) | A(649) 

THRU and RT from WB Summer 
Union with Site’s South DW = Bah Sanlhcphamapes| hewih eiiee EE eaeig 

LT from EB Union eee eae A429) AB(S55) 

LT from Parking Lot ey eee F(-124) 





Ashland Station-East Page 1-482 


Worcester Commuter Rail Extension Project DRAFT EIR 


RT from Parking Lot sonal A433) 


C(211) 
‘LOS (Reserve Capacity-Vehicles) oo oe ee 





Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.8-29 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 


As. shown in the table, all of the roadway segments analyzed would operate at 
acceptable levels of service. Although the section of Cordaville Road west of the 
proposed station is listed as operating at a LOS "E" under the "Build" and "No Build" 
conditions, there is sufficient reserve capacity to accommodate over 1,100 additional 
vehicles before reaching capacity. 
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The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. As seen in the table, the stopping of traffic for train 
crossings does not have a significant impact on the flow of traffic along Cherry Street. 


Year 2001 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.8-30 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. roadway and peak generator hours. 


As shown in the table, none of the intersections meet the 10 percent threshold 
requirements, though the Union Street with the south driveway intersection will 
round off to ten percent. 


As shown in the table none of the road segments meet the 10 percent threshold 


requirements. 
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Union with Site’s South Driveway 
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A.M. 


1.6% 





9.9% 








Peak Hours 


P.M. 


RO rH 
Pleasant with High 5.0% 5.0% 
Pleasant and Site’s West Breuer 5.5% pre by 
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6.4% 


Pleasant and Tilton 1.2% 1.5% 
Main and Pleasant 0.8% 1.1% 
Main and Front 0.3% 0.4% 
Main and Summer 0.0% 0.0% 
Main and Union 5.9% 6.4% 
Cherry with Tilton 0.0% 0.0% 
Summer with Cher 0.3% 0.5% 
Union with Summer 7.5% 8.9% 


9.6% 


Cordaville Rd. West of Site 4.3% 5.2% 
Pleasant St. East of Site 1239 1.6% 
St. at Railroad Crossing 0.0% 








Cher 0.0% _ 












Summary of Findings 


The basic findings of the traffic analysis were that most of the streets and intersections 
studied in Ashland are currently operating well. The addition of the proposed 
commuter rail station on Pleasant Street would attract a projected ridership of 837 
patrons by the year 2001, while seriously impacting only two of the Town’s 
intersections. These two signalized intersections lie south of the rail tracks on Union 
Street. The Main Street/Union Street and Union Street/Summer Street intersections 
would be burdened by the additional traffic during A.M. and P.M. peak hours. It 
should be noted that even without the proposed commuter rail station in place, these 
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two intersections are projected to have serious congestion problems due to normal 
growth, particularly during morning peak hours. Optimization of the signal timings 
at these intersections may realize an improvement for their level of service ratings. 
It should also be noted that construction of the commuter rail facility will have a 
positive impact on other routes throughout Ashland, particularly Route 135, 
Route 126, Main Street through the center of town, and the Massachusetts Turnpike, 
by removing a portion of their peak hour traffic. 
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1.9 Ashland Station-West 


Es Se ee a ee Cy a en 


Project Introduction 


The proposed location for the Ashland Commuter Rail Station is between High Street 
and the existing Conrail tracks and Megunko Road. There will be two parking lots. 
One north of the Conrail tracks with access to High Street and one south of the tracks 
with access to Union Street. It is proposed that the total parking be approximately 
700 parking spaces with 200 in the northern parking lot and 500 in the southern 
parking lot. This arrangement should eliminate the need for traffic to cross the 
Conrail tracks on Main Street or Cherry Street to access the stations parking lots. 


This site is one of two sites selected by both the MBTA and a citizen committee 
established by the Ashland Board of Selectmen after a review of 8 to 10 potential 
sites. This location was chosen based on its potential parking capacity, availability 
of vacant land, proximity to major access roadways, joint development potential and 
the minimal potential for environmental and neighborhood impacts. 


The proposed station will consist of two 800 foot long low level platforms with 45 
foot long mini-high platforms for handicapped access, a pedestrian overpass, a 
drop-off area for Kiss ’n’ Ride patrons in each parking lot, adequate lighting for public 
safety and landscaping. 


Study Area 


The study area for assessment of traffic impacts at this station is focused on roadways 
which are anticipated to be used as the major access routes. These roadways include: 


Pleasant Street 

Oak Hill Road (Southborough) 
Oak Street 

Cordaville Road 

Southville Road (Southborough) 
Union Street (Route 135) 
Summer Street 

Cherry Street 

Main Street 


Most of these roadways are maintained by the Town of Ashland. Cordaville Road is 
an unnumbered route maintained by the State. Oak Hill Road and Southville Road 
are located in Southborough and maintained by the Town of Southborough. 
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Most of these roadways are two lane facilities with at-grade intersections controlled 
by stop signs or traffic signals. These roadways serve a mixture of light industrial, 
commercial, retail and residential land uses. Truck travel is restricted along Myrtle 
Street between Main Street and the Framingham Town line. Trucks over 2.5 tons are 
prohibited. A designated truck route exists for access between the town center and 
Route 9. This route includes Pleasant Street, Cordaville Road, Oak Street and 
Route 9. 


Two at-grade railroad crossings exist which require analysis. The existing railroad 
tracks cross Cherry Street and Main Street, east of the proposed station site. Currently, 
Amtrak and Conrail utilize the line. Additional commuter trains destined to and from 
Boston during peak travel periods will necessitate more frequent stoppages of traffic 
on both Main Street and Cherry Street. 


Data Collection 


To assess the existing transportation environment, a data collection program was 
performed from October to December of 1992. These counts were supplemented by 
counts made in June of 1994. Data items necessary for analysis of operational levels 
of service include: peak hour traffic volumes, intersection turning movements, vehicle 
classifications, traffic signal phasing and timing, and geometric configuration of 
roadway links and intersections. 


Intersection turning movement counts were performed at the following intersections: 


Pleasant Street with Main Street 

Pleasant Street with Tilton Avenue 

Pleasant Street with High Street 

Main Street with Front Street 

Main Street with Summer Street and Homer Avenue 
Cherry Street with Tilton Avenue 

Cherry Street with Summer Street 

Union Street with Main Street 

Union Street with Summer Street 


Vehicle turning movements at these intersections were observed and recorded from 
6:30 to 9:00 A.M. and from 4:00 to 7:00 P.M. These observation periods were 
selected to ensure recording of the roadway peak hour volumes, and the volumes 


during the projected commuter rail station peak generator hours. 
The turning movement counts used to obtain the traffic volumes used in the existing 


conditions level of service analysis were made at the following intersections on the 
following dates: 
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A.M. P.M. 
Pleasant with High 6-23-94 6-23-94 
Pleasant with Tilton 11-12-92 11-10-92 
Pleasant with Main 11-10-92 10-20-92 
Cherry with Tilton 12-2-92 12-1-92 
Main with Front 10-8-92 10-1-92 
Main with Summer and Homer 12-8-92 12-2-92 
Cherry with Summer 12-1-92 11-24-92 
Union with Summer 6-8-94 6-8-94 
Union with Main 6-14-94 6-14-94 


Vehicles were classified into two categories: cars, and trucks or buses. Volumes were 
recorded in 15 minute intervals to allow determination of the peak hour, and 
calculation of peak hour factors. The 1992 peak hour traffic volumes are shown on 
Figures 1.9-1 and 1.9-2 for the A.M. and P.M. peak hours respectively. Since peak 
generation hours for the station’s traffic may not coincide with standard peak hours, 
it is also necessary to analyze the A.M. and P.M. peak generator hours. The 1992 site 
peak generator hours are shown on Figures 1.9-3 and 1.9-4 for the A.M. and P.M. 
peak hours respectively. 


Traffic signal timing is required for analysis of signalized intersection operations. The 
existing traffic signals within the study area are traffic actuated. Phasing and timing 
of actuated signals were obtained from the Town of Ashland Highway Department. 


Intersection geometric configurations were determined through field observations. 
Geometric elements such as number and use of travel lanes, lane widths, and 
roadway grades are required for analysis of operational conditions and were observed 
in the field. 


The field data sheets for the counts are included in an uncirculated appendix 
available for review at the MBTA and MEPA Office. 


Year 1992 Existing Conditions 


Signalized Intersections 


The existing signalized intersections were analyzed using the methodology set forth 
in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The micro-computer software package "CINCH", developed by 
Central Transportation Planning Staff (CTPS) was used for the intersection analysis. 
The computerized outputs of "CINCH" can be found in an uncirculated report 
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FIGURE 1.9-3 
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FIGURE 1.9-4 
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available at the MBTA and MEPA. This program automates the analysis procedures 
of the HCM. 


The analysis is based on various parameters such as intersection geometrics, traffic 
volumes and movements, traffic signal timing, vehicle mix, etc. The average length 
of time that a vehicle is sitting stationary at the intersection, known as average 
vehicle stopped delay, is determined and used to categorize the level of service 
(LOS) of the intersection. LOS ranges from a virtual free flowing condition "A", to 
congestion and high stopped delays "F". A detailed description of level of service is 
presented in Section 1.1 of this report. 


The approach capacities were decreased for most approaches for the intersections of 
Main Street with Front Street and Main Street with Summer Street and Homer Avenue 
to account for the effects of the at-grade railroad crossing adjacent to these 
intersections. The periodic gate closings effectively reduce intersection capacity 
proportional to the length of the closing. Roadway operations at the grade crossing 
are controlled by the level of service at the two adjacent signalized intersections. A 
complete explanation of the methodology used to adjust intersection capacity at 
railroad grade crossings is provided in Section 1.1 of this Appendix. Four signalized 
intersections were analyzed and include the following: 


Main Street/Front Street Intersection 


The intersection of Front Street with Main Street is a "T" intersection located in the 
Commercial-B district in Ashland center just north of the railway grade crossing on 
Main Street. The intersection is controlled by a traffic actuated signal. The entrance 
driveway to the police and fire stations is located opposite Front Street. This 
intersection, along with the Main Street/summer Street and Homer Avenue 
intersection, was chosen to analyze the impacts to Main Street due to the additional 
railroad gate closings. Front Street is an east-west two lane, two way collector 
roadway. Main Street is a north-south two lane, two way arterial roadway. 


Main Street/Summer Street and Homer Avenue Intersection 


This cross road intersection is located just south of the railway grade crossing at Main 
Street in the Commercial-B district of Ashland center. It is controlled by a traffic 
actuated signal. Summer Street and Homer Avenue are two lane, two way collector 
roads. Main Street is a two lane, two way arterial roadway. 


Main Street/Union Street Intersection 


This cross road intersection is located south of the Main Street/Summer Street and 
Homer Avenue Intersection in the Commercial-B district of Ashland Center. It is 
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controlled by a traffic actuated signal. Main Street is a two lane, two way arterial 
roadway. Union Street is a two lane, two way undivided state highway (Route 135). 


Union Street/Summer Street Intersection 


This "T" intersection is located west of the Main Street/Union Street intersection in 
the Commercial-B district of Ashland Center. It is controlled by a traffic actuated 
signal. Union Street is a two lane, two way undivided state highway (Route 135). 
Summer Street is a two lane, two way collector road connecting Union Street and 
Main Street. 


Table 1.9-1 lists the results of the signalized intersection analysis for the A.M. and 
P.M. peak traffic hours. The peak generator hour for the commuter rail station is also 
shown and is the hour that usage of the rail station will be heaviest. The table shows 
the overall LOS rating for the intersection as well as each movement, and the average 
vehicle stopped delay, in seconds. Signalized intersections may be assigned an 
overall LOS rating as well as a LOS rating for the individual approaches. As shown 
in the table, the Main Street/Front Street and Main Street/Summer Street intersections 
operate at acceptable overall levels of service during both the A.M. and P.M. peak 
hours. During the A.M. peak hour the northbound approach to Main Street at Front 
Street, and the southbound approach to Main Street at Summer Street operate at LOS 
"E", while the eastbound approach to Summer Street at Main Street operates at an 
unacceptable LOS "F". During the P.M. peak hour, the southbound approach of Main 
Street at Front Street operates at low LOS "E". 


The Main Street/Union Street intersection is at LOS "E" in the A.M. peak hour while 
the Union Street/Summer Street intersection operates at unacceptable LOS "F" in both 
the A.M. and P.M. peak hours. The eastbound approach to the Main Street/Union 
Street intersection is at LOS "F" in the A.M. peak hour and in the P.M. peak hour the 
westbound approach is at LOS "E". At the Union Street/Summer Street intersection, 
the eastbound and westbound approaches are LOS "F" in the A.M. peak hour while 
the westbound and southbound approaches function at LOS "F" in the P.M. peak 
hour. 


er seem ee A eee ee ee | 
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not valid when volumes exceed capacity by 20% or more a 


The results of the A.M. and P.M. peak generator hour analysis are also listed in 
Table 1.9-1. As shown, the Main Street/Front Street intersection, the Main 
Street/Summer Street intersection and the Main Street/Union Street intersection all 
have acceptable overall levels of service in the peak generator hours. The 
northbound Main Street approach at Front Street is at LOS "E" in the A.M. generator 
hour. The eastbound Summer Street approach to Main Street and the eastbound 
Union Street approach to Main Street are at LOS "F" in the A.M. generator hour. The 
Union Street/Summer Street intersection is at LOS "F" during both peak generator 
hours. The eastbound approach operates at LOS "F" in the A.M. generator hour while 
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ee 


the westbound approach operates at LOS "F" in both the A.M. and P.M. generator 
hours. 


Unsignalized Intersections 


The existing unsignalized intersections were analyzed using the methodology set 
forth in the 1985 Highway Capacity Manual, Transportation Research Board, Special 
Report 209, (HCM). The software program "CINCH" was used to perform the 
analysis. The computerized outputs of "CINCH" can be found in an uncirculated 
report available at the MBTA and MEPA. As with the signalized intersections, A.M. 
and P.M. analysis was performed for both the intersection peak hour and the site 
peak generator hour. 


As opposed to the signalized intersection results, levels of service for unsignalized 
intersections are stated in terms of reserve Capacity for a particular movement only. 
Reserve capacity is as the name implies: the total capacity of a particular traffic 
movement minus the volume of traffic making that movement. A detailed description 
of level of service is provided in Section 1.1 of this report. 


Five unsignalized intersections were analyzed and include the following: 


Cherry Street/Tilton Avenue Intersection 


The intersection of Cherry Street and Tilton Avenue is a "T" intersection located north 
of the at-grade railroad crossing on Cherry Street and bordered by Residential-B, 
Industrial, and Commercial-B districts. Cherry Street is a north-south subcollector 
carrying traffic in two lanes between Summer Street and Tilton Avenue. At Tilton 
Avenue Cherry Street becomes one way northbound to Pleasant Street. Tilton Avenue 
is a two way, two lane subcollector connecting Pleasant Street with Cherry Street. 
There is no stop sign at this intersection. However, it was observed that drivers 
generally behave as if Tilton Avenue was stop controlled. Therefore, the intersection 
was analyzed with stop control on Tilton Avenue. 


Pleasant Street/Tilton Avenue Intersection 


The intersection of Tilton Avenue with Pleasant Street is also a "T" intersection, 
located north-west of Ashland center and bordered by Residential-B and Industrial 
Districts. Pleasant Street is an east-west two lane, two way collector. Tilton Avenue 
is controlled by a stop sign at it’s intersection with Pleasant Street. 
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Main Street/Pleasant Street Intersection 


The intersection of Pleasant Street with Main Street is a '"T" intersection located north 
of Ashland center and bordered by Residential-B, Industrial, and Commercial-B 
districts. Main Street is a north-south collector roadway. The eastbound Pleasant 
Street approach has an exclusive right turn lane and an exclusive left turn lane. The 
Pleasant Street approach is stop controlled. 


Cherry Street/Summer Street Intersection 


The intersection of Cherry Street with Summer Street is a "T" intersection located 
south of Ashland Center and just north of Route 135, in a mixed use district. Cherry 
Street is a two lane, two way subcollector. Traffic control is unusual in that there are 
two stop signs controlling two different legs at this intersection. Vehicles travelling 
south on Cherry Street are stopped before turning left or right onto Summer Street. 
Vehicles travelling west on Summer Street are stopped before the intersection with 
Cherry. Vehicles travelling east on Summer have a through movement. Analysis 
procedures were slightly modified to account for this configuration. The movements 
at this intersection were analyzed in two steps. The first assumed a stop sign to exist 
only for the Cherry Street southbound leg. This yielded a LOS rating for both 
movements on Cherry Street and the left turn from Summer onto Cherry. The second 
analysis assumed a stop sign on Summer Street only. This yielded a LOS rating for 
the southbound Summer Street movements. 


Pleasant Street/High Street Intersection 


The intersection of Pleasant Street with High Street is a "T" intersection located 
north-west of Ashland Center and west of the proposed station in an Industrial and 
Commercial-B district. Pleasant Street is a two lane, two way collector road. High 
Street is a two lane, two way subcollector road with stop control at Pleasant Street. 


Results of the A.M. and P.M. peak hour analyses for the unsignalized intersections 
are listed in Table 1.9-2. The table shows the LOS rating as well as the reserve 
capacity, in vehicles, for each intersection movement. Unlike signalized intersections, 
only individual movements are assigned a level of service rating. The intersection 
cannot be assigned an overall rating. As shown in the table, most of the analyzed 
intersection movements operate at acceptable levels of service. During the A.M. 
roadway peak hour, the eastbound left turn movement from Pleasant Street onto 
Main Street operates at a LOS "F". During the P.M. roadway peak hour, the 
northbound left and right turn movements from Tilton Avenue to Pleasant Street and 
the eastbound left turn from Pleasant Street to Main Street operate at a LOS "E". 
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Results of the A.M. and P.M. peak generator hour analysis are also listed in 
Table 1.9-2. As shown in the Table, all of the unsignalized intersections operate at 
acceptable levels of service with the exception of the eastbound left turn movement 
from Pleasant Street onto Main Street which operates at a LOS "F" during the A.M. 
peak generator hour. 


Roadway Segments 


The average daily traffic (ADT) and average weekday traffic (AWDT) was collected 
for several streets in the downtown area of Ashland. Figure 1.9-5 presents the 1992 
ADT and AWDT volumes for several streets showing the relative 24 hour volumes 
of traffic that use these streets. Several roadway segments were analyzed for level of 
service. These segments were analyzed using the procedures set forth in the 1985 
Highway Capacity Manual, Transportation Research Board, Special Report 209, 
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(HCM). The software program "Highway Capacity Software" (HCS) was used to 
perform the analysis. The computerized outputs from HCS can be found in an 
uncirculated report available at the MBTA and MEPA. As with the intersection 
analysis, both the A.M. and P.M. roadway and site peak generator hours were 
analyzed. Table 1.9-3 lists the results of this analysis for the A.M. and P.M. peak 
roadway hours, and the A.M. and P.M. peak generator hours. 





Peak Hour Peak Generator Hour 


Ashland-West Min ae ote oe 
A.M. P.M. A.M. P.M. 

Cordaville Road West of Site E(1174) | E(1183) E(1229) D(1366) 

ae nee et eee a ap ent Sein fe LAL IOO) | 


Pleasant Street East of Site D(1307) | D(1319) | D(1360) D(1500) 
Cherry Street at Railroad Grade Crossing | C(1720) | C(1735) C(1690) C(1915) 






























As shown in the table, of the roadway segments operate at acceptable levels of 
service. Even though Cordaville Road west of the proposed station location is shown 
to operate at a LOS "E", there is still sufficient reserve Capacity to accommodate over 
1,100 additional peak hour vehicles before reaching Capacity. 


The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. Closing of the gates due to train crossings reduces the 
Capacity of the roadway proportional to the length of time the traffic is stopped. As 
shown, the additional gate closings will not significantly impact level of service on 
Cherry Street. 


Safety Concerns and Accident History 


The Ashland Police Department was contacted on July 28, 1994, to determine the 
existence and location of any safety concerns or high accident history intersections. 
According to Lt. John Doveno, two locations are considered to be possible high 
frequency accident locations, both involving railroad grade crossings. These are the 
grade crossing at Main Street and the grade crossing at Cherry Street. Concern was 
also expressed about the possibility of increased traffic on the High Street and 
Fountain Street bridges due to additional drivers using these roads as alternate routes 
to avoid delays on Main Street in the center of town and the implications for 
emergency vehicles using these roads. 
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Year 1996 Conditions 


To determine the impacts directly attributable to the proposed rail station, 1996 
conditions with and without the railroad service in place were developed and 
analyzed. These are referred to as the "Build" and "No Build" conditions, 
respectively. Several assumptions were made in the development of these scenarios. 
It was assumed that no significant changes would occur to the study area roadway 
network. All roadways currently open for travel would remain open. No significant 
improvements to existing roadways, nor construction of new roadways are planned. 


Year 1996 "No Build" Traffic Volumes 


The "No Build" traffic volumes are typically projected based upon two elements: 


e Traffic volumes generated by planned developments within the study area. 
e Increases in existing traffic volumes due to population growth and development 


proximate to, but outside of the study area. 


Through discussions with the Town of Ashland, it was determined that no major new 
developments are planned within the study area by 1996. Therefore, this element 
does not affect the estimation of 1996 "No Build" condition traffic. 


Historical traffic data was reviewed to determine the annual rate of growth in traffic 
volumes within the study area. The Massachusetts Highway Department compiles 
and publishes traffic volume data through a statewide traffic counting program. Five 
count sites from this data source are located within the immediate vicinity of the 
study area in Ashland. Based upon the data from these five sites, the traffic volume 
growth rate was found to be extremely low. Two of the locations experienced a 
growth rate of negative 2.5 percent. Two other locations experienced a growth rate 
of positive 2.5 percent and one location experienced a growth of 0.2 percent. A 
location along Route 9 east of 495 showed an average rate of negative 2.5 percent 
over the last 6 years. 


This relatively low growth rate may be due to the economic downturn experienced 
throughout the region over the past years. Economic indicators point towards a 
recovery, leading to lower unemployment, increased economic vitality, and hence 
higher growth in traffic volumes. 


To account for this potential growth, and to yield a more conservative analysis, a 
background traffic growth rate of 0.5 percent per year was applied to the 1992 
existing condition traffic volumes. Figure 1.9-6 shows the projected A.M. peak hour 
traffic volumes. Figure 1.9-7 shows the projected P.M. peak hour traffic volumes. 
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Figure 1.9-8 shows the A.M. peak generator hour traffic volumes. Figure 1.9-9 shows 
the P.M. peak generator hour traffic volumes. 


The "No Build" volumes assume that there will be neither a station constructed nor 
an extension of the commuter rail service to Worcester. 


Year 1996 Trip Generation/Parking 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension. The CTPS projected that by the year 2011, a total of 2,701 persons are 
expected to utilize the railroad for daily round trip commutation into Boston. 


In 1996, the proposed Ashland Station is projected to attract a total of 738 daily 
round trip commuters. Twenty of these patrons would walk to the station, while an 
additional 57 patrons would be dropped off. Based upon an average automobile 
occupancy rate of 1.12, the remaining 661 Park’n’Ride patrons would result in a 
parking demand of 590 spaces. This is less than the capacity of the proposed parking 
lot. 


The patrons who will use the Ashland Station are projected to reside in the Towns 
of Ashland, Holliston, Hopkinton, Marlborough, and Southborough. Based on the 
proposed station location, all 20 of the patrons who walk to the station will reside 
in the Town of Ashland. The number of patrons who originate from each Town 
during the peak commuting periods are shown in Table 1.9-4. 


Six percent of the total ridership is expected to occur outside of the peak A.M. and 
P.M. commuting periods, thus the 738 daily ridership was reduced to 693 riders 
during the peak commuting hours. 


These ridership levels are expected to occur shortly after completion of the Ashland 
Station, therefore, these projections were used in the analysis of the 1996 "Build" 
conditions. 
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Town Riders* 
Ashland So4e8 
Holliston 262 | 
Hopkinton 44 
Marlborough 10 
Southborough 23 
Total 693 








Year 1996 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Section 1.1 of this report. 


Table 1.9-5 lists the projected distribution of ridership based on arrival/departure time 
in Boston. 
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Patrons 
502A 136 
504A 220 
506A Dads) 
510 107 
Total 693 
Outbound Train Patrons 
515A OZ, 
519A 
521 160 
521A 240 
523 35 
Total 693 








Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. Thus, there becomes a need to analyze two 
peak hours: the roadway peak hour and the commuter rail stations peak generator 
hour. 


The Peak Generator Hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Ashland Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 2 to 4 minutes on average. 


In Ashland the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak generator hours for the commuter rail station will be from 7:15 to 8:15 A.M. 
and from 5:30 to 6:30 P.M. 
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Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Ashland would utilize a variety of travel routes, depending on the location of their 
residence. Riders originating in towns outside that in which the station is located 
were assigned to the major roadways leading from their town to the proposed station. 


Patrons from Marlborough and Southborough would access the station’s northern 
parking lot via Cordaville Road. Patrons from Holliston would access the station’s 
southern parking lot via Main Street and Route 135. Patrons from Hopkinton will 
access the stations southern parking lot via Route 135. Actual routing was estimated 
based on shortest travel time and distance from population centers. Figure 1.9-10 
shows the percentage of station related traffic utilizing the study area roadways for 
the 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift form automobile 
usage to rail usage. Approximately the same number of vehicle trips will be made 
in the Study area, but the trips to the rail station will be along alternate roadways and 
be of a shorter duration. Traffic volumes are expected to decrease along most 
portions of Routes 135 and 126, Route 9 and the Mass Pike. Traffic volumes are 
expected to increase on sections of Cordaville Road, Main Street, Pleasant Street, and 
Union Street near the commuter rail station. 


Year 1996 "Build" Traffic Volumes 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
e Traffic specifically diverted to the proposed Ashland rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Ashland Center, which includes Pleasant Street, 
Union Street, and Main Street. The existing vehicle trips would not be generated as 
completely new trips. The vehicles currently by-passing the site were assigned to the 
roadway network as if they were new trips. No attempt was made to account for the 
reduction in volume on specific roadways including Pleasant Street. This results in 
a "worst case" analysis. Figures 1.9-11 and 1.9-12 show the A.M. and P.M. peak hour 
traffic volumes respectively. Figures 1.9-13 and 1.9-14 show the A.M. and P.M. peak 
generator hour traffic volumes. 
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Year 1996 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing conditions 
were analyzed under the 1996 "No Build" and "Build" conditions. The analysis was 
performed using the "all else being equal" assumption. This assumes that the traffic 
volumes are the only parameter in the analysis to change from the existing 
conditions. Roadway geometrics remain unchanged. Signal timings for the 1996 "No 
Build" condition were not changed from the existing conditions. For the 1996 "Build" 
condition, signal timings were optimized. Normal maintenance of traffic signals 
includes the recounting and retiming of traffic signals to account for changes in travel 
patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.9-6 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 1996 "No Build” and 
"Build" conditions. Under the 1996 "No Build" conditions, the Main Street/Front 
Street intersection would operate at an overall acceptable level of service. During the 
A.M. peak hour, the northbound approach of Main Street would operate at a LOS 
"E". During the P.M. peak hour, the southbound approach of Main Street would 
operate at a LOS rating of "E". 


Under the 1996 "Build" condition, the Main Street/Front Street intersection would 
operate at an overall acceptable level of service rating if the timings are optimized 
in both the A.M. and P.M. peak hours. The westbound approach will see a LOS 
rating of "E" in the P.M. peak hour. 


Under the 1996 "No Build" condition, the Main Street/Summer Street intersection 
would operate at an acceptable LOS on all approaches during the P.M. peak hour. 
During the A.M. peak hour, the intersection would operate at an overall LOS rating 
of "E" with the eastbound approach of Summer Street and the southbound approach 
of Main Street operating at a LOS rating of "F". 
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ae dat A.M. P.M. A.M. P.M. 
Main with Front D(32.2) D(33.6) B(10.9) C(20.9) 
Westbound C(23.2) D(25.3) D(33.5) E(59.9) 
Northbound E(48.7) C(15.7) B(10.0) A(4.5) 
Southbound B(9.4) E(47.1) A(2.3) C(15.8) 
Main with Summer E(42.3) B(13.8) E(56.2) B(7.5) 
Eastbound F(68.8) C(18.9) F(139) C(24.2) 
Westbound C(17.1) C(17.0) 
Northbound B(13.3) B(7.9) 
Southbound F(68.1) B(14.9) 
Main with Union pe D(28.4) 
Eastbound ed C(17.8) 
Westbound B(8.0) E(58.2) 
Northbound C(15.8) B(12.6) E(43.1) E(46.9) 
Southbound B(7.2) B(13.9) C(23.7) 
Union with Summer he as D(25.2) F(92.9) 
Eastbound Es B(13.6) C(18.0) E(47.6) 
Westbound F(66.8) ey 
B(14.2) F(64.9) F(64.7) F(150) 





Under the 1996 "Build" condition, the Main Street/Summer Street intersection would 
operate at LOS "F" during the A.M. peak hour even with the optimization of the 
traffic signal timing. The eastbound Summer Street approach and the northbound 
Main Street approach will have a LOS rating of "F". During the P.M. peak hour with 
the retiming of the traffic signal the overall LOS rating can be improved to a very 
acceptable LOS rating of "B" with no approaches seeing a poor LOS rating. 


Under the 1996 "No Build" conditions, the Main Street/Union Street intersection will 
be operating at an overall unacceptable LOS rating of "F*", this is due to the 
eastbound Union Street approach having the unacceptable LOS rating of "F*". The 
other approaches will have acceptable LOS ratings during the A.M. peak hour. 
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During the P.M. peak hour the overall LOS rating will be acceptable, but the 
westbound Union Street will have a LOS rating of "E". 


Under the "Build" condition, the Main Street/Union Street intersection will operate 
satisfactorily in both the A.M. and P.M. peak hours. In the P.M. peak hour the 
intersection will function at LOS "E". The northbound approach will operate at LOS 
"E" in the A.M. and P.M. peak hours, while the eastbound and westbound 
approaches will be at LOS "E" in the P.M. peak hour. 


Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" conditions using the same methodology as with the existing condition 
analysis. Results of the A.M. and P.M. peak roadway hour analysis for the year 1996 
"No Build" and "Build" conditions are listed in Table 1.9-7. Under the 1996 "No 
Build" conditions, most of the intersection movements would operate at an 
acceptable level of service. The northbound left and right turn movements from 
Tilton Avenue to Pleasant Street would operate at a LOS "E" during both the A.M. 
and P.M. peak hours. The eastbound left turn movement from Pleasant Street onto 
Main Street would operate at an unacceptable LOS "F" during both the A.M. and 
P.M. peak hours. 
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No Build Build 
Ashland-West 
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Pleasant with High eet ee 


LT from WB Pleasant A(635) A(442) A(592) A(438) 
LT and RT from High C(294) E(12) 
Pleasant with Tilton 
LT from WB Pleasant A(601) A(507) A(600) A(495) 
LT and RT from Tilton E(95) E(26) E(91) E(22) 





Main with Pleasant 


LT from NB Main A(493) B(304) A(489) B(304) 
LT from Pleasant F(-81) F(-4) F(-84) F(-15) 
RT from Pleasant A(429) D(144) A(429) D(139) 
Cherry with Tilton ean snaamepates: | es | 
LT from NB Cherry A(1121) A(1070) A(1121) A(1070) 


LT and RT from Tilton A(949) | A(848) | A(949) | A(848) 
Summer with Cherry Se ai A ate tl boa | 


LT from EB Summer A(855) A(785) A(853) A(785) 

LT and RT from SB Cherry A(712) A(590) A(710) A(590) 
THRU and RT from WB Summer A(447) B(341) A(445) B(340) 

ee cae 


— 


- - E(24) F(-105) 














Union with Site’s South DW 
LT from EB Union 










LT from Parking Lot 














RT from Parking Lot 






Under the 1996 "Build" conditions, most of the analyzed intersection movements 
would operate at acceptable levels of service. The northbound left and right turns 
from Tilton Street to Pleasant Street would continue to operate at a LOS rating of "E" 
during the A.M. and P.M. peak hours. The eastbound left turn from Pleasant Street 
to Main Street would remain at unacceptable LOS "F" during both the A.M. and P.M. 
peak hours. The level of service for traffic turning from High Street to Pleasant Street 
will deteriorate to LOS "E" in the P.M. peak hour. 
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In addition to the intersections analyzed under the 1992 Existing and 1996 "No 
Build" scenarios, the intersections of the proposed station access driveway with 
Union Street was analyzed under the 1996 "Build" conditions. The southbound left 
turns from the driveway to eastbound Union Street will have an A.M./P.M. peak hour 
LOS ratings of "E"/"F". 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.9-8 lists 
the results of this analysis for the A.M. and P.M. peak hours. 









No Build Build 


Ashland-West 
ion 
Cordaville Road West of Site E(1162) E(1091) 
(1294) | _D(1276 
| Cherry Street at Railroad C(1579) D(1638) 






















As shown in the table in the "No Build" condition, all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS "E" under 
the "No Build" conditions, there is sufficient reserve capacity to accommodate over 
1,100 additional vehicles before reaching capacity. 


The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. Closing of the gates due to train crossings reduces the 
capacity of the roadway proportional to the length of time the traffic is stopped. As 
seen in the table, the stopping of traffic for train crossings does not have a significant 
impact on the flow of traffic along Cherry Street. 


Under the 1996 "Build" condition, only Cordaville Road west of the site segment in 
the A.M. and P.M. roadway peak hours would operate at an level of service rating 
of "E". Although this roadway segment is listed as LOS "E", the segment can 
accommodate an additional 1050 vehicles or more before reaching capacity. 
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Year 1996 Peak Generator Hour Level of Service 


Signalized Intersections 


Analysis was also performed for the peak site generator hours. The results of the A.M. 
and P.M. peak generator hour analysis are listed in Table 1.9-9 for the 1996 "No 
Build" and "Build" conditions. 


As shown in the table, under the 1996 "No Build" conditions, the Main Street/Front 
Street intersection would operate at a LOS "D" during the A.M. and P.M. peak 
generator hours. The northbound approach of Main Street would operate at a LOS 
"E". The Main Street/Summer Street intersection would operate at acceptable levels 
of service on all approaches during the P.M. peak generator hour. During the A.M. 
peak generator hour, the intersection would operate at an overall LOS "D", with the 
eastbound Summer Street approach operating at a LOS rating of "F". 


In the P.M. peak generator hour all the approaches of the Main Street/Union Street 
intersection will be operating at acceptable LOS ratings. In the A.M. peak generator 
hour the overall LOS rating for this intersection will be F*. This is due to the 
eastbound Union Street’s LOS rating being F*. The intersection of Union Street with 
Summer Street will see both the A.M. and P.M. overall peak generator hour LOS 
ratings of "F*". In the A.M. peak generator hour it is the eastbound Union Street 
approach which has the "F*" rating and in the P.M. peak generator hour it is the 
eastbound Union Street traffic which has the "F*" LOS rating. In addition to the 
approaches having a LOS rating of "F*", westbound Union Street has a LOS rating 
of "F" in the A.M. peak generator hour and southbound Summer Street will have a 
LOS rating of "E" in the P.M. peak generator hour. 


Under the "Build" condition, during the A.M. peak generator hour, the Main 
Street/Front Street intersection would operate at an overall acceptable LOS rating in 
both the A.M. and P.M. peak generator hours. The westbound Front Street approach 
will see a LOS rating of "E" in the P.M. peak generator hour. The Main 
Street/Summer Street intersection will be operating at acceptable LOS ratings in both 
peak generator hours. In the A.M. peak generator hour the overall LOS rating will be 
"E" due to the eastbound Summer Street approach being LOS rating "F" and the 
southbound Main Street approach LOS rating being an "E". The intersection of Main 
Street/Union Street will see an overall LOS rating of "E" in both the A.M. and P.M. 
peak generator hours. This is due to the northbound Main Street approach’s A.M. and 
P.M. peak generator LOS rating being "E" and the eastbound Union Street approach’s 
LOS rating being "E" and "F" in the A.M. and P.M. peak generator hours. At the 
intersection of Union Street/Summer Street, the overall LOS rating will be an 
acceptable "D" in the A.M. peak generator hour and an unacceptable "F" in the P.M. 
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peak generator hour. The westbound Union Street approach will have a LOS rating 
of "E" in the A.M. peak generator hour, while the southbound Summer Street 
approach will have a LOS rating of "F". During the P.M. peak generator hour all of 
the approaches will see a LOS rating of "E" or "F". 


As with the 1992 Existing condition analysis, approach capacities used for analysis 
of the intersections of Main Street with Front Street and Main Street with Summer 
Street were adjusted to account for the additional railroad gate closings. The signal 
timings were optimized to account for the changes in traffic volumes. 


Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.9-10. 
Under the 1996 "No Build" conditions, the analyzed intersections would generally 
operate at acceptable levels of service. The northbound left and right turns from 
Tilton Avenue to Pleasant Street would operate at a LOS "E" during the P.M. hour. 
The eastbound left turn from Pleasant Street to Main Street would operate at a LOS 
oh wale a LOS "E" during the A.M. and P.M. peak generator hours Talula 








Ashland-West 
A.M. P.M. A.M. P.M. 
Main with Front D(33.2) D(28.9) B(9.3) C(17.5) 
Westbound C(22.8) D(25.5) D(29.8) E(47.6) 
Northbound E(49.6) B(14.3) B(8.1) A(4.5) 
Southbound B(8.3) D(38.1) A(2.1) B(13.0) 




















Main with Summer 


Eastbound 
Westbound 
Northbound 
Southbound 
Main with Union 
Eastbound 
Westbound 
Northbound 
Southbound 
Union with Summer 





Eastbound 


Southbound 
LOS: (Average Vehicle = Stopped Delay i in Seconds) 





Ashland Station-West 





F(63.9) 


B(14.2) 





F(86.3)_| (18.5) 
C(16.6) | C(16.7) 
B(13.5) | _B(7.7) 
D(35.9) | C(21.4) 
F* C(19.5) 
F* C(16.7) 
B(8.0) | D(32.9) 
C(15.8) | B(10.2) 
B(7.2) | B(14.6) 
ES F* 
= B(13.0) 














E(47.4) 

F(117) D(25.5) 
C(16.7) C(TS:7) 
C(16.5) A(2.5) 

E(51.6) B(5.5) 

E(40.1) E(43.7) 
E(55.6) F(71.6) 
B(11.7) D(25.4) 
E(45.7) E(48.2) 
B(14.8) D(25.1) 
D(37.7) F(81.0) 
D(25.9) E(42.3) 





E(45.7) 
F(95.6) 








F(98.0) 


~ Calculation ee average vehicle stopped delay is not: valid when eolunes exceed capaciy by 20% or more 


Page 1-521 














Worcester Commuter Rail Extension Project DRAFT EIR 


















No Build Build 
atts A.M. P.M. A.M. P.M. 

Pleasant with High 

LT from WB Pleasant | A(627) A(464) A(557) A(457) 

LT and RT from High B(333) D(160) C(254) E(9) 
Pleasant with Tilton 

LT from WB Pleasant A(645) A(579) A(644) A(563) 

LT and RT from Tilton D(129) E(97) D(122) E(89) 
Main with Pleasant 

LT from NB Main A(506) A(417) A(499) A(416) 

LT from Pleasant F(-71) E(57) F(-76) E(42) | 

RT from Pleasant A(463) C(200) A(462) D(139) | 
Cherry with Tilton | 

LT from NB Cherry A(1121) | A(1069) | A(1121) | A(1096) | 

LT and RT from Tilton A(954) A(900) A(954) A(900) 
Summer with Cherry 

LT from EB Summer A(874) A(858) A(869) A(858) 

LT and RT from SB Cherry A(696) A(679) A(692) A(678) 

THRU and RT from WB Summer A(457) A(434) A(452) A(432) 
Union with Site’s South DW 

LT from EB Union - - A(467) B(391) 

LT from Parking Lot - - E(13) F(-88) | 

RT from Parking Lot C(250) | 


LOS (Reserve Capacity-Vehicles) 


























Under the 1996 "Build" conditions, the analyzed intersection movements would 
generally operate at acceptable levels of service. The northbound left and right turns 
from Tilton Avenue to Pleasant Street would operate at a LOS "E" during the P.M. 
peak generator hour. The eastbound left turn from Pleasant Street to Main Street 
would operate at a LOS "F" during the A.M. peak generator hour, and at a LOS "E" 
during the P.M. peak generator hour. The level of service for traffic turning from High 
Street to Pleasant Street will deteriorate to LOS "E" in the P.M. generator hour. 
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The intersection of Union Street at the proposed site driveway was also analyzed. Left 
turning traffic from the driveway heading east on Union Street will have an 
A.M./P.M. LOS rating of "E" and "F", respectively. 


Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 1996 "No Build" and "Build" conditions. Table 1.9-11 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 






No Build Build 
Ashland-West [cn meGacy Ai EDA cae hiner eA ee 
A.M. P.M. A.M. P.M. 
Cordaville Road West of Site E(1221) | D(1347) | E(1250) | £(1348) 
Pleasant Street East of Site D(1339) | D(1481) | D(1370) | D(1472) 
See Pah a SEL Sh a eh EI eh eS eel ee 





















Cherry Street at Railroad Grade Crossing C(1684) C(1834) | D(1511) | C(1712) 








As shown in the table, for the "No Build" condition, all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS "E" under 
the "No Build" conditions, there is sufficient reserve capacity to accommodate over 
1,200 additional vehicles before reaching capacity. 


Under the "Build" condition, all roadway segments during the A.M. and P.M. peak 
generator hours would operate at an acceptable level of service. Although the 
roadway segment of Cordaville Road west of the site is listed as LOS "E", this road 
segment can accommodate an additional 1,250 vehicles or more before reaching 
Capacity. 


The roadway segment analysis performed for Cherry Street at the railroad crossing 
demonstrates that additional gate closings during peak generator hours do not 
significantly impact the flow of traffic along Cherry Street. 


Year 1996 "Ten Percent of Traffic" Analysis 

Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.9-12 lists the site 
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generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


As shown in Table 1.9-12, no intersection would receive 10 percent or more of its 
1996 "Build" traffic from the proposed rail station during roadway peak hours. 


As shown in Table 1.9-12, no roadway segments would receive 10 percent on more 
of their 1996 "Build" traffic volume from the proposed commuter rail station during 
the A.M. and P.M. peak hours. 


























Peak Hours 
Intersection nity 
Pleasant with High 4.2% 
Pleasant and Site’s West 4.8% 
Pleasant and Site East 5.0% 
_ Pleasant and Tilton 1.2% 
"Main and Pleasant 0.8% 
| Main and Front 0.2% 
Main and Summer 0.0% 
Main and Union 6.1% 
_ Cherry with Tilton 0.0% 0.0% 
| Summer with Cherry 0.3% 0.5% 
Union with Summer 7.4% 8.9% 
_ Union with Site’s South 9.6% 9.5% 
Roadway Segment 
Cordaville Rd. West 3.7% 4.5% 
Pleasant St. East 1.3% 1.5% 
Cherry St. at Railroad 0.0% 





Site generated traffic as a 


Year 1996 Ashland Station Only 


To determine the impacts to the study area for the Ashland Station, if for some reason 
the other suburban stations are delayed in coming into service an "Ashland Station 
Only" analysis was performed. This analysis assumes that Ashland is the only station 
built by 1996 (in addition to a Worcester Station). As done for the year 1996 analysis 
the conditions will be a base "No Build" to be compared against a "Build" condition 
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to determine the impacts of the commuter rail station. The standard assumptions 
were made that no significant changes, additions, or deletions will be made to the 
roadway network. 


The 1996 "No Build" volumes, for both peak hours and peak generator hours were 
previously presented and serve as the same base for the "Ashland Station Only" 
analysis as they did for the "Build All Stations" scenario. 


Year 1996 Trip Generation/Parking (Ashland Station Only) 


In support of this study, the Massachusetts Central Transportation Planning Staff 
(CTPS) performed an analysis of projected ridership on the proposed commuter rail 
extension should the service to Worcester include stopping only in Ashland in 
between Worcester and Framingham stations. The CTPS projected that by the year 
2011, a total of 2,701 persons are expected to utilize the railroad for daily round trip 
commuting into Boston, if adequate parking can be developed. 


In the year 1996, the proposed Ashland Station is projected to attract a total of 1,041 
daily round trip commuters. Twenty of these patrons would walk to the station, while 
an additional 82 patrons would be dropped off. Based upon an average automobile 
occupancy rate of 1.12, the remaining 939 Park’n’Ride patrons would result in a 
parking demand of 840 parking spaces. 


The patrons who will use the Ashland Station are projected to reside in the Towns 
of Ashland, Holliston, Hopkinton, Marlborough, Southborough, and Westborough. 
Based on the proposed station location, all 20 of the patrons who walk to the station 
will reside in the Town of Ashland. The number of patrons who originate from each 
Town during the peak commuting periods shown in Table 1.9-13. 


Six percent of the total ridership is expected to occur outside of the peak A.M. and 
P.M. commuting periods, thus the 1,041 daily ridership was reduced to 978 riders 
during the peak commuting hours. 
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Town Riders* 
Ashland 354** 
Holliston 262 
Hopkinton 92 
171 
Southborough 76 
Westborough 23 
Total 978 











Year 1996 Trip Distribution and Assignment (Ashland Station Only) 


Not all of the projected ridership will arrive at the station at the same time, or even 
during the same peak hour. Ridership on each train will very depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier or later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand than those that depart at other times. 


The total ridership will be divided between four inbound trains during the A.M. peak 
period and five outbound trains during and after the P.M. peak period. The patrons 
would not be evenly distributed on the available trains. The ridership per train was 
determined using regression equations based on arrival and departure time in Boston 
and the time between trains. Details of the development of these equations are 
presented in Section 1.1 of this report. 


Table 1.9-14 lists projected distribution of ridership based on arrival/departure time 
in Boston. 
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Total 978 


Commuters who will utilize the rail service will typically sacrifice some additional 
travel time for the convenience of not driving downtown in rush hour traffic, and the 
cost savings in parking and tolls. The commuters who shift to commuter rail will shift 
their local departure and arrival times since their commuting time is typically longer 
than travelling by automobile. This change in commuting time results in the A.M. 
and P.M. peak hours for the site to lie totally or partially outside the standard hours 
of 7:00 to 9:00 A.M. and 4:00 to 6:00 P.M. Thus, there because a need to analyze 
two peak hours; the roadway peak hour and the commuter rail stations peak 
generator hour. 


The peak generator hours were determined by analyzing the A.M. departure and 
P.M. arrivals in 15 minute intervals at the Ashland Station. The arrivals were 
estimated to occur uniformly over a 15 minute arrival period followed by a 5 minute 
waiting period. The departures were assumed to occur uniformly over a 15 minute 
period with the train to vehicle time being 2 to 4 minutes on average. 


In Ashland the typical A.M. and P.M. roadway peak hours are from 7:30 to 8:30 
A.M. and from 5:00 to 6:00 P.M. With the proposed commuter rail schedule the 
peak generator hours for the commuter rail station will be from 7:15 to 8:15 A.M. 
and from 5:30 to 6:30 P.M. 


Once the projected generated vehicle trips were distributed overtime, the resulting 
peak hour totals were assigned to the study are roadway system. Patrons who reside 
in Ashland would utilize a variety of travel routes, depending on the location of their 
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residence. Riders originating in towns outside that in which the station is located 
were assigned to the major roadways leading from their town to the proposed station. 


Patrons from Marlborough, Southborough, and Westborough would access the 
station’s northern parking lot via Cordaville Road. Patrons from Holliston would 
access the station’s southern parking lot via Main Street and Route 135. Patrons from 
Hopkinton will access the southern parking lot via Route 135. Actual routing was 
estimated based on the shortest travel time and distance from population centers. 
Figure 1.9-15 shows the percentage of station related traffic utilizing the study area 
roadways for the 1996 "Build" condition. 


Upon completion of the commuter rail service, commuters will shift form automobile 
only usage to automobile/rail usage to travel to Boston. Work vehicle trips will be 
of a shorter duration. Traffic volumes are expected to decrease along most portions 
of Route 135 and 126, Route 9, and the Mass Pike. Traffic volumes are expected to 
increase on the sections of Cordaville Road, Main Street, Pleasant Street, and Union 
Street near the commuter rail station. 


Year 1996 "Build" Traffic Volumes (Ashland Station Only) 


Traffic volumes under the year 1996 "Build" conditions consist of two primary 
elements: 


e The projected 1996 "No Build" traffic volumes 
¢ Traffic specifically diverted to the proposed Ashland Rail Station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Ashland Center, which includes Pleasant Street, 
Union Street, and Main Street. The existing vehicle trips would not be generated as 
completely new trips. The vehicles currently by-passing the site were assigned to the 
roadway network as if they were new trips. No attempt was made to account for the 
reductions in volume on specific roadways including Pleasant Street. This results in 
a "worst case" analysis. Figures 1.9-16 and 1.9-17 show the A.M. and P.M. peak hour 
traffic volumes. Figures 1.9-18 and 1.9-19 show the A.M. and P.M. peak generator 
hour traffic volumes. 


Year 1996 Peak Hour Levels of Service (Ashland Station Only) 

The same study area elements that were analyzed under the 1992 existing conditions 
were analysis under the 1996 "No Build" and "Build" Ashland Station Only 
conditions. The analysis was performed using the "all else being equal" assumption 
this assumes that the traffic volumes are the only parameter in the analysis to change 
from the existing conditions. Roadway geometrics remain unchanged. Signal timings 


Ashland Station-West Page 1-528 


Worcester Commuter Rail Extension Project 


DRAFT EIR 






9.6% HOPKINTON 
6.4% ASHLAND 
16.0% TOTAL 


27.4% HOLLISTON 
8.1% ASHLAND 
35.5% TOTAL 
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for the 1996 "No Build" conditions were not changed from the existing conditions. 
For the 1996 "Build" condition, signal timings were optimized. Normal maintenance 
of traffic signals includes the recounting and retiming of traffic signals to account for 
changes in travel patterns. 


Signalized Intersections 

The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.9-15 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 1996 "No Build" and 
"Build" Ashland Station Only conditions. Under the 1996 "No Build" conditions, the 
Main Street/Front Street intersection would operate at an overall acceptable level of 
service. During the A.M. peak hour, the northbound approach of Main Street would 
operate at a LOS rating of "E". During the P.M. peak hour, the southbound approach 
of Main Street would operate at a LOS rating of "E". 










No Build Build 
| elle A.M. P.M. A.M. P.M. 
| Main with Front D(32.2) | D(33.6) | B(10.9) | C(21.1) 
Westbound C(23.2) | D(25.3) F(60.6) 
Northbound E(48.7) C(t527) B(10.0) A(4.5) 
Southbound B(9.4) | E(47.1) C(15.8) 
Main with Summer E(42.3) B(13.8) E(56.2) B(7.5) 
Eastbound F(68.8) | C(18.9) F(139) C(24.2) 
Westbound Cal) CU Oe C6) ee CT 5.8) 
Northbound B(13.3) B(7.9) B(14.9) A(2.9) 
Southbound F(68.1) B(14.9) F(68.3) B(5.2) 
Main with Union ing D(28.4) | D(32.0) E(41.7) 
Eastbound ES C(17.8) D(36.4) E(54.8) 
Westbound B(8.0) E(58.2) B(8.8) E(40.5) 
Northbound C(15.8) B(12.6) E(43.1) E(46.9) 
Southbound B(7.2) C(16.0) -| B(13.9) | C(23.7) 
Union with Summer Fe E* D(25.2) F(92.8) 
Eastbound he B(13.6) C(18.0) E(47.6) 
Westbound he D(29.4) F(114) 
Southbound 
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Under the 1996 "Build" Ashland Station Only condition, the Main Street/Front Street 
intersection would operate at an overall acceptable level of service rating if the signal 
timings are optimized in both the A.M. and P.M. peak hours. Only the westbound 
approach will see an unacceptable LOS rating of "F" and only in the P.M. peak hour. 


Under the 1996 "No Build" condition, the Main Street/Summer Street intersection 
would operate at an acceptable LOS rating on all approaches during the P.M. peak 
hour. During the A.M. peak hour, the intersection would operate at an overall LOS 
rating of "E" with the eastbound approach of Summer Street and the southbound 
approach of Main Street operating at A LOS rating of "F". 


Under the 1996 "Build" condition, the Main Street/Summer Street intersection with 
optimized timing, would operate at LOS "E" in the A.M. peak hour with both the 
eastbound and southbound approaches at LOS "F". During the P.M. peak hour, the 
intersection will function at LOS "B" with all approaches operating acceptably,. 


In the "No Build" condition, the Main Street/Union Street intersection will function 
at an unacceptable LOS "F" in the A.M. peak hour. The eastbound approach will also 
operate at LOS "F". In the P.M. peak hour the intersection operates acceptably. The 
westbound approach will be at LOS "E". 


With optimization of the signal timing, the intersection will improve to LOS "D" in 
the A.M. peak hour "Build" condition. The northbound approach will operate at LOS 
"E". Level of service will decline to LOS "E" in the P.M. peak hour with three 
approaches also operating at LOS "E". 


In the "No Build" condition, the Union Street/Summer Street intersection will operate 
at LOS "F" in both peak hours. Both the eastbound and westbound approaches will 
function at LOS "F". 


In the "Build" condition, operations at the intersection can be improved to an 
acceptable level of service in the A.M. peak hour by improving the signal timing. In 
the P.M. peak hour, level of service will be reduced to LOS "E". Three of the 
approaches will also operate at LOS "E" in the P.M. peak hour. 


Unsignalized Intersections 


The unsignalized intersections were analyzed under the year 1996 "No Build" and 
"Build" Ashland Station Only conditions using the same methodology as with the 
existing conditions analysis. Results of the A.M. and P.M. peak roadway hour analysis 
for the year 1996 "No Build" and "Build" Ashland Station Only conditions are listed 
in Table 1.9-16. Under the 1996 "No Build" conditions, most of the intersection 
movements would operate at an acceptable level of service. The northbound left and 
right turn movements from Tilton to Pleasant Street would operate at a LOS rating of 
"E" during both the A.M. and P.M. peak hours. The eastbound left turn movement 
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from Pleasant Street onto Main Street would operate at a LOS rating of "F" during 
both the A.M. and P.M. peak hours. 





| No Build Build 
Ashland-West | 
| AWM. P.M. A.M. A) Se 


Pleasant with High : 
LT from WB Pleasant A(635) A(442) A(540) A(431) | 














LT and RT from High | B(342) D(150) C(220) F(-103) 
Pleasant with Tilton | 
LT from WB Pleasant | A(601) A(507) A(600) A(495) 
LT and RT from Tilton E(95) E(26) E(91) E(21) 
Main with Pleasant 
LT from NB Main A(493) B(304) A(489) B(303) | 
LT from Pleasant F(-81) F(-4) F(-84) F(-16) 
RT from Pleasant A(429) D(144) A(429) D(138) 
Cherry with Tilton | | 
LT from NB Cherry NEAL 121) A(1070) A(1121) A(1070) 
LT and RT from Tilton A(949) | -A(848) | A(949) | A(848) 


Summer with Cherry 


LT from EB Summer A(855) A(785) A(853) A(785) 


Wii ae OF bk a be Ae tc ee eee 
LT and RT from SB Cherry A(712) A(590) A(710) A(590) 
THRU and RT from WB Summer A(447) B(341) | A(445) B(340) 





Union with Site’s South DW 
LT from EB Union : - | _A(513) | B36) 


LT from Parking Lot : Se er (o3) F(-106) 
| D(198) 





























RT from Parking Lot 





| LOS (Reserve Capacity-Vehicles) 


Under the 1996 "Build" conditions, most of the analyzed intersections would operate 
at acceptable levels of service. The northbound left and right turns from Tilton Street 
to Pleasant Street would operate at a LOS rating of "E" during the A.M. and P.M. 
peak hours. The eastbound left turn from Pleasant Street to Main Street would 
operate at a LOS rating of "F" during both the A.M. and P.M. peak hours. 


Se a a oi 
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In addition to the intersections analyzed under the 1992 existing and 1996 "No 
Build" scenarios, the intersection of the proposed station access driveway to Union 
Street was analyzed under the 1996 "Build" conditions. The southbound left turns 
from the driveway to eastbound Union Street will have A.M./P.M. peak hour LOS 
ratings of "E"/"F". 


Road Segments 


The roadway segments discussed in the existing conditions wee also analyzed for 
level of service under the 1996 "No Build" and "Build" Ashland Station Only 
conditions. Table 1.9-17 lists the results of this analysis for the A.M. and P.M. peak 
hours. 





No Build 
Ashland-West 





Pleasant Street East of Site 





Cherry Street at Railroad Grade Crossing 





A.M. 


D(1284) 
CCW713) 





P.M. 


D(1296) 
C(1802) 





A.M. 


D(1295) 





C1 590) 


C(1638) 


P.M. 


Cordaville Road West of Site E(1151) | E(1160) | E(1052) E(961) 


D(1274) 















As shown in the table in the "No Build" condition, all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS rating of 
"E" under the "No Build" conditions, there is sufficient reserve capacity to 
accommodate over 1,100 additional vehicles before reaching capacity. 


The Cherry Street road segment was selected for analysis due to the existing at-grade 
railroad crossing. Closing of the gates due to train crossings reduces the capacity of 
the roadway proportional to the length of time the traffic is stopped. As seen in 
Table 1.9-17, the stopping of traffic for train crossing does not have a significant 
impact on the flow of traffic along Cherry Street. 


Under the 1996 "Build" condition, only the Cordaville Road segment west of the site 
in the A.M. and P.M. roadway peak hours would operate at a level of service rating 
of "E". Although this roadway segment is listed as a LOS rating of "E" the segment 
can accommodate an additional 950 vehicles or more before reaching capacity. 
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Year 1996 Peak Generator Hour Level of Service (Ashland Station Only) 


Signalized Intersections 


Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.9-18 for the 1996 
"No Build" and "Build" conditions. 


As shown in the table, under the 1996 "No Build" conditions, the Main Street/Front 
Street intersection would operate at a LOS rating of "D" or better during the A.M. and 
P.M. peak hours. The northbound approach of Main Street would operate at a LOS 
rating of "E". The Main Street/Summer Street intersection would operate at acceptable 
levels of service an all approaches during the P.M. peak generator hour. During the 
A.M. peak generator hour, the intersection would operate at an overall LOS rating 
of "D", with the eastbound Summer Street approach operating at a LOS rating of "F". 


In the P.M. peak generator hour all the approaches of the Main Street/Union Street 
intersection will be operating at acceptable LOS ratings. In the A.M. peak generator 
hour the overall LOS rating for this intersection will be F*, this is due to the 
eastbound Union Street LOS rating being F*. The intersection of Union Street with 
Summer Street will see both the A.M. and P.M. peak generator hour overall LOS 
rating of "F*". In the A.M. peak generator hour it is the eastbound Union Street 
approach which has the "F*" rating. In the P.M. peak generator hour it is the 
eastbound Union Street traffic which has the "F*" LOS rating. In addition to the 
approaches having a LOS rating of "F*", the westbound Union Street has a LOS 
rating of "F" in the A.M. peak generator hour and the southbound Summer Street 
approach will have a LOS rating of "E" in the P.M. peak generator hour. 


Under the "Build" condition, during the A.M. peak generator hour, the Main 
Street/Front Street intersection would operate at an overall acceptable LOS rating in 
both the A.M. and P.M. peak generator hours. The westbound Front Street approach 
will see a LOS rating of "E" in the P.M. peak generator hour. In the P.M. peak 
generator hour the Main Street/Summer Street intersection will be operating at 
acceptable LOS ratings on all approaches. In the A.M. peak generator hour the 
overall LOS rating will be "E", due to the eastbound Summer Street approach LOS 
rating being "F" and the southbound Main Street approach LOS rating being an "E". 
The intersection of Main Street/Union Street will see an overall LOS rating of "E" in 
both the A.M. and P.M. peak generator hours. This is due to the northbound Main 
Street approach’s A.M. and P.M. peak generator LOS rating being "E" and the 
eastbound Union Street approach’s LOS rating being "E" and "F" in the A.M. and 
P.M. peak generator hours, respectively. At the intersection of Union Street/Summer 
Street, the overall LOS rating will be "D" in the A.M. peak generator hour and an 
unacceptable "F" in the P.M. peak generator hour. The westbound Union Street 
approach will have a LOS rating of "E" in the A.M. peak generator hour, while the 
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southbound Summer Street approach will have a LOS rating of "F". During the P.M. 
peak generator hour all of the approaches will see a LOS rating of "E" or "F". 


As with the 1992 existing conditions analysis, the approach capacities used for the 
analysis of the intersections of Main Street with Front Street and Main Street with 
Summer Street and Homer Avenue were adjusted to account for the additional 
railroad gate closings. The signal timings were optimized to account for the changes 
in traffic volumes. 





No Build Build 
Ashland-West 
A.M. P.M. A.M. P.M. 


Main with Front D(33.2) D(28.9) B(9.3) C(17.5) 
Westbound C(22.8) D(25.5) D(29.8) E(47.6) 
Northbound E(49.6) B(14.3) B(8.1) A(4.5) 
Southbound B(8.3) | (38.1) | A(2.1) | B(13.0) 

Main with Summer D(35.2) C(17.7) E(47.4) | B(7.5) 
Eastbound F(86.3) C(18.5) F(117) D(25.5) 
Westbound C(16.6) C(16.7) C(16.7) C(15:7) 
Northbound B(13.5) B(7.7) C(16.5) A(2.5) 


Southbound D(35.9) C(21.4) E(51.6) 4) B(5.5) 
Main with Union F* C(19.5) E(40.3) E(44.0) 
ee en a a ete ale ee ee | 


Eastbound Fie C(16.7) E(56.1) F(71.0) 
Westbound B(8.0) D(32.9) B(11.9) D(25.4) 
Northbound C(15.8) B(10.2) E(45.7) E(50.6) 
Southbound B(7.2) B(14.6) B(14.8) D(25.1) 
Union with Summer ES Ee D(37.7) F(81.7) 


Eastbound RS B(13.0) D(25.9) E(42.5) 




















Westbound F(63.9) EX E(45.7) F(98.8) 
| Southbound ) 


B(14.2 E(42.5) 


F(95.6) 


F(136) 









* Calculation of average vehicle stopped delay is not valid when volumes exceed capacity by 20% or more 
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Unsignalized Intersections 


Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.9-19. 
Under the 1996 "No Build" conditions, the analyzed intersections would for the most 
part operate at acceptable levels of service. The northbound left and right turns from 
Tilton Avenue to Pleasant Street would operate at a LOS rating of "E" during the P.M. 
peak generator hour. The eastbound left turn from Pleasant Street to Main Street 
would operate at a LOS rating of "F" and a LOS rating of "E" during the A.M. and 
P.M. peak generator hours, respectively. 





Pleasant with Tilton 


LT from WB Pleasant 


LT from NB Main 


_ Cherry with Tilton 
LT from NB Cherry 





THRU and RT from WB Summer 
Union with Site’s South DW 
LT from EB Union 





LT from Parking Lot 





RT from Parking Lot 


| LOS (Reserve Capacity-Vehicles) 





Ashland Station-West 





Ashland-West 
A.M. P.M A.M. P.M 
Pleasant with High 
LT from WB Pleasant A(627) A(464) A(496) A(449) 
LT and RT from High B(333) D(160) D(155) F(-140) 


A(645) 


A(506) 


A(1121) 


A(696) 
A(457) 








A(579) 


A(417) 





A(1096) 


A(679) 
B(434) 

















A(644) 


A(499) 


A(1121) 


A(692) 
A(452) 


A(443) 


A(461) 








A(562) 


LT and RT from Tilton D(129) E(97) D(122) E(89) 
Main with Pleasant 


A(416) 


LT from Pleasant F(-71) E(57) F(-76) E(42) 
| RT from Pleasant A(463) C(200) A(462) D(192) 









A(1096) 


LT and RT from Tilton A(954) A(900) A(954) A(900) 
Summer with Cherry 

LT from EB Summer A(874) A(858) A(869) A(858) 

LT and RT from SB Cherry 


A(678) 
A(432) 


B(388) 


C(226) 
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Under the 1996 "Build" the Ashland Station only conditions, the analyzed 
intersections would generally operate at acceptable levels of service. The northbound 
left and right turns from Tilton Avenue to Pleasant Street would operate at a LOS 
rating of "E" during the P.M. peak generator hour. The eastbound left turn from 
Pleasant Street to Main Street would operate at a LOS rating of "F" during the A.M. 
peak generator hour, and at a LOS rating of "E" during the P.M. peak generator hour. 


The intersection of the site driveway Union Street was also analyzed during the A.M. 
and P.M. peak generator hours. The left turning traffic from the south driveway 
heading east on Union Street will have an A.M./P.M. LOS rating of "E"/"F". 


Roadway Segments 

The roadway segments discussed in the existing conditions were also analyzed for 
levels of service under the 1996 "No Build" and "Build" Ashland Station Only 
conditions. Table 1.9-20 lists the results of this analysis for the A.M. and P.M. peak 
generator hours. 


























No Build Build 
Ashland-West 
A.M. P.M. A.M. P.M. 
Cordaville Road West of Site E(1221) | D(1347) | E(1055) E(1148) 
_ Pleasant Street East of Site D(1339) | D(1481) | D(1370) | D(1575) 
C(1684) | C(1834) | D(1511) Cl T2) 
















e capacity is the additional traffic 
acity, which isLOS "Fh 





As shown in the table, for the "No Build" condition all of the roadway segments 
analyzed would operate at acceptable levels of service. Although the section of 
Cordaville Road west of the proposed station is listed as operating at a LOS rating of 
"E" under the "No Build" conditions, there is sufficient reserve capacity to 
accommodate over 1,200 additional vehicles before reaching the LOS rating of "F". 


Under the "Build" Ashland Station Only conditions, all roadway segments during the 
A.M. and P.M. peak generator hours would operate at an acceptable level of service. 
Although several roadway segments of Cordaville Road west of the site is listed as 
a LOS rating of "E", this road segment accommodates an additional 1,250 vehicles 
or more before reaching capacity. 


The roadway segment analysis performed for Cherry Street at the railroad crossing 
demonstrates that additional gate closing during the peak generator hours do not 
significantly impact the flow of traffic along Cherry Street. 
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Year 1996 Ten Percent of Traffic Analysis (Ashland Station Only) 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.9-21 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. peak roadway hours. 


As shown in the Table 1.9-21, four intersections would have 10 percent or more of 
their traffic from the proposed rail station during the roadway peak hours. The 
intersections are: 


e Pleasant Street with High Street 

e Pleasant Street with Site’s West Driveway 
e Pleasant Street with Site’s East Driveway 
e Pleasant Street with Site’s South Driveway 


One roadway segment would receive over 10 percent from the proposed rail station. 
Cordaville Road, west of the site’s driveways, would exceed the 10 percent criteria 
during the A.M. and P.M. peak hours. 


The portion of total "Build" traffic exceeding 10 percent ranges from 10.4 percent to 
13.3 percent. 








Y Peak var 
Intersection 
| A.M. P.M 
_ Pleasant with High 12.3% 12.2% 
Pleasant and Tilton 1.1% 1.5% 
Main and Pleasant 0.8% 
_ Main and Front 0.2% 0.4% 


Main and Summer 0.0% 
Main and Union 6.1% 6.4% 





Cherry with Tilton 0.0% 0.0% 
Summer with Cherry 0.3% 0.5% 
_ Union with Summer 8.9% 
_ Union with Site’s South 10.4% 9.6% 


| Roadway Segment 


Cordaville Rd. West 10.7% 12.7% 


Pleasant St. East 29% 1.7% 
Cherry St. at Railroad 0.0% 0.0% 
Site generated traffic as a percentage of total traffic Se Caen ees: 
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Year 2001 Conditions 


Similar to the year 1996 conditions, an analysis was performed for the projected "No 
Build" and "Build" traffic conditions in the year 2001. Procedures and methodology 
for this analysis were the same as in the 1996 condition analysis. A detailed 
description of the analysis methodology is presented in Section 1.1 of this report. 


Year 2001 "No Build" Traffic Volumes 


To determine the year 2001 "No Build" traffic volumes, the traffic volumes under the 
1996 "No Build" conditions were adjusted based on anticipated growth in population 
and employment throughout the region. A growth rate of 1.5 percent per year was 
applied to the 1996 "No Build" traffic volumes. At this time, no significant 
developments are planned proximate to the study area. Figures 1.9-20 and 1.9-21 
show the projected 2001 "No Build" traffic volumes within the study area for the 
A.M. and P.M. roadway peak hour. Figures 1.9-22 and 1.9-23 show the projected 
year 2001 "No Build" traffic volumes within the study area for the A.M. and P.M. 
peak generator hours. 


Year 2001 Trip Generation/Parking 


Minor shifting is expected to occur in the town of origin of the patrons utilizing the 
proposed Ashland Station as presented in the 1996 conditions. The Massachusetts 
Central Transportation Planning Staff (CTPS) performed an analysis of projected 
ridership on the proposed commuter rail extension in the year 2001. CTPS projected 
that a total of 2,300 persons are expected to utilize the railroad for daily round trip 
commuting into Boston. The proposed Ashland station is projected to attract 837 of 
these commuters. Twenty of these patrons would walk to the station, and 65 would 
be dropped off. Based upon an average automobile occupancy rate of 1.12, the 752 
remaining patrons would result in a parking demand of 671 spaces. 


These patrons are projected to reside in the Towns of Ashland, Holliston, Hopkinton, 
Marlborough, Southborough, Upton, and Westborough. Based on the station’s 
proposed location, all 20 of the patrons who walk to the station will originate in the 
Town of Ashland. The number of peak period commuting patrons originating from 
each Town are shown in Table 1.9-22. 


Six percent of the total ridership is expected to occur outside of the peak A.M. and 
P.M. commuting periods, thus the 837 daily ridership was reduced to 788 riders 
during the peak commuting hours. 
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FIGURE 1,9-22 
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Ashland 
Holliston 281 
Hopkinton 50 
Marlborough 24 
Southborough 29 
Upton 
Westborough 4 








Total 788 





Year 2001 Trip Distribution and Assignment 


Not all of the projected ridership will arrive at the station at the same time, of even 
during the same peak hour. Ridership on each train will vary depending on the 
desired arrival time in Boston. Trains which arrive in Boston 15 to 20 minutes before 
the start of the business day will be more in demand than trains which arrive either 
much earlier of later. Similar trends are experienced during the P.M. peak return trip 
period. Trains that depart Boston 15 to 20 minutes after the close of business are in 
greater demand the those that depart at other times. 


The distribution of ridership per train is the same as under the 1996 conditions. 
Table 1.9-23 lists the typical distribution of ridership based on arrival/departure time 
in Boston. 
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Inbound Train Patrons 

502A 154 

504A 256 

506A 256 

510 122 

Total 788 
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515A 110 

519A 183 

521A 182 

523A 274 

523 ote) 

Total 788 








Once the projected generated vehicle trips were distributed over time, the resulting 
peak hour totals were assigned to the study area roadway system. Patrons who reside 
in Ashland would utilize a variety of travel routes, depending on the location of their 
residence. Due to the minor shifts in town of origin of the patrons addressed 
previously, the percentage of site generated traffic on the study area roadways is 
slightly different than under the 1996 conditions. 


Riders originating in towns outside that in which the station is located were assigned 
to major roadways. Patrons from Marlborough, Southborough, and Westborough 
would access the station via Cordaville Road. Patrons from Holliston, Hopkinton, and 
Upton would access the station via Union Street. 


Actual routing was estimated based on shortest travel time and distance from 
population centers. Figure 1.9-24 shows the percentage of station related traffic 
utilizing the study area roadways. 
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Year 2001 “Build” Traffic Volumes 


Traffic volumes under the year 2001 "Build" conditions consist of two primary 
elements: 


e The projected year 1996 "No Build" traffic volumes. 
¢ Traffic specifically diverted to the proposed Ashland rail station. 


A portion of the traffic volumes heading to the proposed station would be diverted 
from existing travel routes through Ashland Center, which includes Pleasant Street. 
The existing vehicle trips would not be generated as completely new trips. The 
vehicles currently by-passing the site were assigned to the roadway network as if they 
were new trips. No attempt was made to account for the reduction in volume on 
specific roadways including Pleasant Street. This results in a "Worst case" analysis. 
Figures 1.9-25 and 1.9-26 show the A.M. and P.M. peak roadway hour traffic 
volumes respectively. Figures 1.9-27 and 1.9-28 show the A.M. and P.M. peak 
generator hour volumes. 


Year 2001 Peak Hour Level of Service 


The same study area elements that were analyzed under the 1992 Existing and 1996 
"No Build" conditions were analyzed under the 2001 "No Build" and "Build" 
conditions. The analysis was performed using the "all else being equal" assumption. 
The traffic volumes are the only parameter in the analysis that changes from the 
existing conditions. Roadway geometrics remain unchanged. Signal timings for the 
2001 "No Build" condition were not changed from the existing conditions. For the 
2001 "Build" condition, signal timings were optimized. Normal maintenance of traffic 
signals includes the recounting and retiming of traffic signals to account for changes 
in travel patterns. 


Signalized Intersections 


The signalized intersections were analyzed using the same methodology as in the 
existing conditions. Table 1.9-24 lists the results of the signalized intersection analysis 
for the A.M. and P.M. peak roadway traffic hours under the 2001 "No Build" and 
"Build" conditions. Under the 2001 "No Build" conditions, the Main Street/Front 
Street intersection would operate at level of service rating of "E" in the A.M. and P.M. 
peak hours. The "E" overall LOS rating is due to the northbound Main Street 
approach in the A.M. peak hour and the southbound Main Street approach in the 
P.M. peak hours having a LOS rating of "F". 
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Ashland-West Stes : 
A.M. P.M. A.M. P.M. 

Main with Front E(46.5) E(43.3) B(12.0) D(30.7) 
Westbound C335) D(25.9) D(38.9) F(75.5) 
Northbound F(74.2) C(17.4) B(10.1) B(5.2) 
Southbound B(11.9) F(65.3) A(2.9) D(28.5) 

Main with Summer be C979) ee B(9.4) 
Eastbound F(95.8) C(19.4) po D(29.1) 
Westbound COLZ23) C(17.1) C(21.9) C(16.8) 
Northbound C(16.7) B(9.0) C(20.6) A(3.2) 
Southbound F* C(25.0) ie B(7.3) 

Main with Union FS E(45.6) E(50.7) es 
Eastbound EA D(25.0) F(60.3) Ps 
Westbound B(8.2) (9329) B(9.0) ere 
Northbound C(22.6) D(26.9) F(70.4) 

Southbound B(14.5) 

Union with Summer D(34.6) re 
Eastbound Fe B(14.8) C(24.5) ee 
Westbound F(101) F* E(42.2) Ef 
Southbound 





Under the 2001 "Build" conditions with the retiming of the traffic signals, the Main 
Street/Front Street intersection would operate at acceptable LOS ratings during both 
the A.M. and P.M. peak hours. The westbound approach of Front Street would 
operate at a LOS "F" during the P.M. peak hour. 


Under the 2001 "No Build" conditions, the Main Street/Summer Street intersection 
would operate at LOS "F*" during the A.M. peak hour, with the southbound and 
eastbound approaches operating at a LOS rating of "F*" and "F". During the P.M. 
peak hour the overall intersection and all the approaches will be operating an 
acceptable LOS ratings. 


Under the 2001 "Build" conditions with the retiming of the traffic signals, the Main 
Street/Summer Street intersection would operate at an overall LOS rating of "F*" 


rr rrr ne pe gee ee ee 
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during the A.M. peak hour. This rating is due to both the eastbound Summer Street 
approach and southbound Main Street approach having LOS ratings of "F*". During 
the P.M. peak hour the overall LOS rating and the LOS rating for all the approaches 
will be acceptable. 


Under the 2001 "No Build" conditions, the Main Street/Union Street intersection 
would operate and the overall LOS rating of "F*" in the A.M. peak hour and "E" in 
the P.M. peak hour. The A.M. overall "F*" rating is due to the eastbound Union 
Street approaches "F*" LOS rating. The P.M. overall "E" is due to the westbound 
Union Street approaches LOS rating of "F". 


Under the 2001 "Build" conditions with the signal timings optimized, the Main 
Street/Union Street overall LOS ratings will be "E" in the A.M. peak hour and "F*" 
in the P.M. peak hour. The A.M. peak hour overall LOS rating of "E" is due to the 
eastbound Union Street approach and the northbound Main Street approach having 
a LOS rating of "F". The P.M. peak hour overall LOS rating of "F*" is due to the 
eastbound and westbound Union Street and the northbound Main Street approach 
having "F*" LOS ratings. 


Under the 2001 "No Build" conditions, the Union Street/Summer Street intersection 
would operate at the overall LOS rating of "F*" in both the A.M. and P.M. peak 
hours. In the A.M. peak hour the overall "F*" LOS rating is caused by the eastbound 
Union Street approach LOS rating of "F*" and the westbound Union Street approach 
LOS rating of "F". In the P.M. peak hour the overall "F*" LOS rating is due to the 
westbound Union Street approach LOS rating of "F*" and the southbound Summer 
Street approach LOS rating of "F". 


Under the 2001 "Build" conditions with the retiming of the traffic signals the Union 
Street/Summer Street intersection will operate at the overall LOS rating of "D" in the 
A.M. peak hour and the overall LOS rating of "F*" in the P.M. peak hour. During the 
A.M. peak hour the westbound Union Street approach will see a LOS rating of "E" 
and the southbound Summer Street approach will see a LOS rating of "F". During the 
P.M. peak hour all the approaches will see a LOS rating of "F*". 


Unsignalized Intersections 


The unsignalized intersections were analyzed using the same methodology as with 
the existing condition analysis. Results of the A.M. and P.M. peak roadway hour 
analysis are listed in Table 1.9-25. Under the 2001 "No Build" conditions, the 
intersection movements would generally operate at acceptable levels of service. The 
northbound left and right turn movements from Tilton Avenue to Pleasant Street 
would operate at a LOS rating of "E" during the A.M. peak hour and "F" during the 
P.M. peak hour. The eastbound left turn movement from Pleasant Street onto Main 
Street would operate at a LOS rating of "F" during both the A.M. and P.M. peak 
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hours and the eastbound right turn movement will operate at a LOS rating of "E" 
during the P.M. peak hour. 


Under the 2001 "Build" conditions, the analyzed intersections would for the most 
part operate at acceptable levels of service. The northbound left and right turns from 
Tilton Street to Pleasant Street would operate at a LOS ratings "E" and "F" during the 
A.M. and P.M. roadway peak hours, respectively. The eastbound left turn from 
Pleasant Street to Main Street would operate at a LOS "F" during both the A.M. and 
P.M. peak hours and the eastbound right turn would operate at a LOS "E" during the 
P.M. peak hour. Traffic turning from High Street to Pleasant Street will operate at LOS 
"F" in the P.M. peak hour. 


In addition to the intersections analyzed under the 1992 Existing and 2001 "No 
Build" scenarios, the intersection of the proposed station access driveway to Union 
Street were analyzed under the 2001 "Build" conditions. During the A.M. and P.M. 
peak hours the site’s driveway traffic turning left to eastbound Union Street will have 
a LOS rating of "E"/"F". 














Ashland-West ous 
| A.M. P.M. A.M. P.M. 
_ Pleasant with High 
LT from WB Pleasant A(608) A(404) A(323) B(394) 
LT and RT from High B(314) D(116) C(227) F(-33) 
| Pleasant with Tilton 
LT from WB Pleasant A(567) | A(469) A(567) A(456) 
| LT and RT from Tilton E(66) F(-2) E(63) E(-6) 
_ Main with Pleasant 
LT from NB Main A(443) A(438) | C(242) 
LT from Pleasant F(-115) F(-31) F(-118) F(-43) 
RT from Pleasant B(383) E(81) B(383) E(75) 
Cherry with Tilton 
LT from NB Cherry A(1117) A(1062) A(1117) A(1062) 
| LT and RT from Tilton A(942) A(832) A(942) A(832) 
Summer with Cherry 
LT from EB Summer A(831) A(757) A(829) A(757) 
LT and RT from SB Cherry A(680) A(557) A(678) A(556) 
| THRU and RT from WB Summer A(416) B(300) A(414) C(229) 
Union with Site’s South DW 
LT from EB Union - - A(487) B(303) 
LT from Parking Lot . - E(13) F(-128) 
RT from Parking Lot : - A(449) D(180) 
LOS (Reserve Capacity-Vehicles} 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.9-26 lists 
the results of this analysis for the A.M. and P.M. peak roadway hours. 


As shown in the table, all of the roadway segments analyzed would operate at 
acceptable levels of service. Although the section of Cordaville Road west of the 
proposed station, and Pleasant Street east of the site are listed as operating at a LOS 
"E" under the "No Build" and "Build" conditions, there is sufficient reserve capacity 
to accommodate over 900 additional vehicles before reaching capacity. 


Ashland-West 


Cordaville Road West of Site E(1072) | E(1079) | E(1059) E(983) 


PM. 
£01072) 


Pleasant Street East of Site E(1203) | E(1215) | E(1200) E(1179) 
Cherry Street at Railroad Grade Crossing C(1689) | C(1780) | D(1556 D(1616) 














The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. As seen in the tables, the stopping of traffic for train 
crossings does not have a significant impact on the flow of traffic along Cherry Street. 


Year 2001 Peak Generator Hour Level of Service 


Signalized Intersections 

Analysis was also performed for the peak site generation hours. The results of the 
A.M. and P.M. peak generator hour analysis are listed in Table 1.9-27 for the 2001 
"No Build" and "Build" conditions. 


As shown in the table, under the 2001 "No Build" conditions, the Front Street/Main 
Street intersection would operate at a LOS "E" during the A.M. peak hour, with the 
northbound approach operating at a LOS "F". During the P.M. peak hour the 
southbound Main Street approach will operate at a LOS rating of "E". 
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Build 
Ashland-West ce ean nan 
Main with Front C(24.9) 
Westbound F(61.9) 
Northbound B(11.5) A(5.0) 
Southbound A(2.4) C(21.4) 
Main with Summer ES B(9.6) 
Eastbound me D(30.7) 
Westbound C(16.7) C(20.5) C(16.4) 
Northbound ci16.9) | 88.7) 
Southbound pe D(39.6) 














Main with Union Pe D(29.9) F(64.2) ba 
Fastbound F* 
Westbound B(8.2) E(54.3) B(13.2) ES 
Northbound C(22.6) C(16.9) F(63.8) chet 


Southbound B(7.4) C(19.6) C(15.0) 
Union with Summer ES Fé E(54.4) 
Eastbound Pe B(13.8) D(36.0) 
Westbound (97-2) ee E(70.9) 
Southbound B(14.5) 


















capacity by 20% or more _ 





Under the "Build" condition with the signal retimed the A.M. peak generator hour 
can see all the approaches operating at acceptable LOS ratings with only the 
westbound Front Street approach seeing the LOS rating of "F" during the P.M. peak 
hours. 


Under the "No Build" condition the intersection of Main Street/Summer Street will 
see an overall LOS rating "F*" during the A.M. peak generator hour with an 
acceptable overall LOS rating during the P.M. peak generator hour. The "F*" rating 
on the A.M. peak generator hour is caused by the southbound Main Street 
approaches LOS rating of "F*" and the eastbound Summer Street approaches LOS 
rating of "F". 
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Under the "Build" condition with the signal retimed the overall LOS rating will be 
"F*" for the A.M. peak generator hour. This is due to the eastbound Summer Street 
and southbound Main Street LOS rating being "F*". 


Under the "No Build" condition the intersection of Main Street/Union Street will have 
an overall LOS rating of "F*" in the A.M. peak generator hour. The "F*" rating is due 
to the eastbound Union Street approach having a LOS rating of "F*" During the P.M. 
peak generator hour only the westbound Union Street approach will see LOS rating 
of ein. 


Under the "Build" condition with signal retiming the overall LOS rating will be "F" 
and "F*" in the A.M. and P.M. peak generator hours. The A.M. peak generator hour 
LOS rating of "F" is due to the eastbound and northbound approach is having LOS 
ratings of "F". The P.M. peak generator hour LOS rating of "F*" is due to the 
eastbound, westbound, and northbound approach is having a LOS rating of "F*". 


Under the "No Build" condition the intersection of Union Street/Summer Street will 
have an overall LOS rating of "F*" in both the A.M. and P.M. peak generator hours. 
The A.M. peak generator LOS rating is due to the eastbound Union Street approach 
having of LOS rating of "F*" and the westbound Union Street approach having a LOS 
rating of "F". The P.M. peak generator hours LOS rating is due to the westbound 
Union Street approach LOS rating being "F*" and the southbound Summer Street 
approach LOS rating being "F". 


Under the "Build" condition with signal retimings the A.M. peak generator hour 
overall LOS rating will be "E" due to the westbound and southbound approaches 
having a LOS rating of "F". The P.M. peak generator hour overall LOS rating will be 
"F*" along with all of the approaches. 


As with the previous "No Build" and "Build" condition analysis, the approach 
capacities for analyzing the intersections of Main Street with Front Street and Main 
Street with Summer Street and Homer Avenue were modified to account for the gate 
closings of the at-grade railroad crossing separating these intersections. 


Unsignalized Intersections 

Results of the A.M. and P.M. peak generator hour analysis are listed in Table 1.9-28. 
Under the 2001 "No Build" conditions, the analyzed intersections would generally 
operate at acceptable levels of service. The northbound left and right turns from 
Tilton Avenue to Pleasant Street would operate at a LOS "E" during the P.M. hour. 
The eastbound left turn from Pleasant Street to Main Street would operate at a LOS 
"F" and a LOS "E" during the A.M. and P.M. peak generator hours respectively. 


Under the 2001 "Build" conditions, the analyzed intersections would generally 
operate at acceptable levels of service. The northbound left and right turns from 
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Tilton Avenue to Pleasant Street would operate at a LOS "E" during both the A.M. 
and P.M. peak generator hours. The eastbound left turn from Pleasant Street to Main 
Street would operate at a LOS "F" and a LOS "E" during both the A.M. and P.M. 
peak hours. High Street traffic will operate at LOS "F" in the P.M. peak hour. 


The intersection of the site driveway with Union Street was also analyzed. The left 
turn movement from the driveway to eastbound Union Street will have an A.M. and 


P.M. peak generator hour LOS ratings of "E" and "F", respectively. 

































be No Build Build 
AM. | PM. | AM. P.M. 

Pleasant with High ees 

LT from WB Pleasant A(600) A(428) A(541) A(423) 

LT and RT from High B(306) D(129) C(259) D(106) 
Pleasant with Tilton 

LT from WB Pleasant A(615) A(543) A(613) A(526) 

LT and RT from Tilton D(101) E(66) E(94) E(59) 
Main with Pleasant 

LT from NB Main A(456) B(365) A(448) B(364) 

LT from Pleasant F(-105) E(28) F(-110) E(11) 

RT from Pleasant A(420) D(140) B(419) D(132) 
Cherry with Tilton 

LT from NB Cherry A(1117) A(1090) A(1117) A(1090) 

LT and RT from Tilton A(947) A(886) A(947) A(886) 
Summer with Cherry Gamer | 

LT from EB Summer A(850)_ | A(835) A(835) 

LT and RT from SB Cherry A(665) A(649) A(661) A(649) 

THRU and RT from WB Summer A(425) B(398) A(420) B(396) 
Union with Site’s South DW 

LT from EB Union - - A(423) B(355) 

LT from Parking Lot - - E(2) F(-124) 

RT from Parking Lot - - A(433) C(211) 


Ashland Station-West 
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Roadway Segments 


The roadway segments discussed in the existing conditions were also analyzed for 
level of service under the 2001 "No Build" and "Build" conditions. Table 1.9-29 lists 
the results of this analysis for the A.M. and P.M. peak generator hours. 


As shown in the table, all of the roadway segments analyzed would operate at 
acceptable levels of service. Although the section of Cordaville Road west of the 
proposed station is listed as operating at a LOS "E" under the "Build" and "No Build" 
conditions, there is sufficient reserve capacity to accommodate over 1,100 additional 
vehicles before reaching capacity. 




















No Build 
Ashland-West 
A.M. P.M. A.M. P.M. 
Cordaville Road West of Site E(1151) | E(1281) | E(1178) E(1251) 
Pleasant Street East of Site D(1269) | D(1415) | D(1288) | D(1394) 
Cherry Street at Railroad Grade Crossing C(1649) | C(1810) 















The Cherry Street roadway segment was selected for analysis due to the existing 
at-grade railroad crossing. As seen in the table, the stopping of traffic for train 
crossings does not have a significant impact on the flow of traffic along Cherry Street. 


Year 2001 "Ten Percent of Traffic" Analysis 


Massachusetts Environmental Policy Act guidelines require the analysis of any 
intersection or roadway segment where the projected site generated traffic exceeds 
ten percent of the projected "Build" traffic volumes. Table 1.9-30 lists the site 
generated traffic as a percentage of the total traffic within the study area during the 
A.M. and P.M. roadway and peak generator hours. 


As shown in the table, none of the intersections meet the 10 percent threshold 
requirements, though the Union Street with the south driveway intersection will 
round off to ten percent. 


As shown in the table none of the road segments meet the 10 percent threshold 
requirements. 
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Peak Hours 

Intersection ae ai 
Pleasant with High 5.0% 
Pleasant and Tilton 1.2% 1.5% 
Main and Pleasant 0.8% 1.1% 
Main and Front | 0.3% 0.4% 
Main and Summer | 0.0% 0.0% 
Main and Union 5.9% 6.4% 
Cherry with Tilton 0.0% 0.0% 
Summer with Cherry 0.3% 0.5% 
Union with Summer | 7.5% 8.9% 
Union with Site’s South | 9.9% 9.6% | 
Roadway Segment 
Cordaville Rd. West 
Pleasant St. East 
Cherry St. at Railroad 





Summary of Findings 


The basic findings of the traffic analysis were that most of the streets and intersections 
studied in Ashland are currently operating well. The addition of the proposed 
commuter rail station would attract a projected ridership of 837 patrons by the year 
2001, while seriously impacting only two of the Town’s intersections. These two 
signalized intersections lie south of the rail tracks on Union Street. The Main 
Street/Union Street and Union Street/Summer Street intersections would be burdened 
by the additional traffic during A.M. and P.M. peak hours. It should be noted that 
even without the proposed commuter rail station in place, these two intersections are 
projected to have serious congestion problems due to normal growth, particularly 
during morning peak hours. Optimization of the signal timings at these intersections 


Ashland Station-West Page 1-564 


Worcester Commuter Rail Extension Project DRAFT EIR 


may realize an improvement for their level of service ratings. High Street at its 
intersection with Pleasant Street will experience some impacts due to traffic exiting 
the station. It should also be noted that construction of the commuter rail facility will 
have a positive impact on other routes throughout Ashland, particularly Route 135, 
Route 126, Main Street through the center of town, and the Massachusetts Turnpike, 
by removing a portion of their peak hour traffic. 
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